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SYMPOSIUM ON DISEASES OF THE SPLEEN, 
BILIARY TRACT, LIVER AND PANCREAS 


SURGICAL CONDITIONS OF THE SPLEEN 
Frank H. Lahey 

tr one could bo mow certain of tlie functions of the spleen it would 
be mueb easier to rationaliie any discussion of when splenectomy is 
north doinir. 

The real function of the spleen has never been soundly estabUsIicd. 
Over the years, there have been constantly changing conceptions as 
to what part the spleen plays in the bodily function and even though 
ViC know much more about the spleen than we did not too many years 
opt), and even thotjgh some of the misconceptions concerning the value 
of splenectomy ha>e been corrected, there are a limited number of 
abnormalities of the spleen in which splenectomy is indicated as a 
straightfoTword procedure with the benefits established by post- 
splenectomy observations ns consistently Mtisfactory. 

Expansion and contraction appears to be one of the certain demon- 
strable functions of the spleen owing to the fact that it is capable of 
holdinp a good-sized fraction of the total amount of blood in the cir- 
ciiblion. and nl<o to the fact llml it contains nonstriated muscle fibers, 
htrpe vnscnlar spaces and that by the injection of 1 cc. of epinephrine, 
definite contraction of the organ can be brought about with the expul- 
sion of a large amount of Wood into the blood stream. 

Hardly anyone has oer written on the subject of splenic diseases 
w it bout referring to the liabilof the ancients of performing splenectomy 
wix)n long distance runners on tlie Imsis of its making possible the 
nc«]uirement of a greater amount of stamina. To me ns a surgeon this 
U n remarkable oWerv ntion since the Wood supply of the spleen is quite 
inaccessible and its control by ligature is by no means easy. One Can 
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only suspect bow high the mortality must have been ami wish Sot more 
accurate details about whether or not it was actually done and how. 
It has likewise been suggested by writers on this subject that the pain 
in the left hypochondrium, which runners are accustomed to have, may 
be the result of overdistention of the spleen from the accumulation of 
excessive amounts of blood in it. At any rate, it is very probable that, 
particularly in single, massive hemorrhages, the spleen is capable of 
promptly supplying the circulation with an additional amount of blood 
from its reservoir within the spleen. 

That the spleen, with its rcticulo-endothelial equipment, pla>s some 
part in blood destruction has been suspected, but not proved, for a 
number of years. Castle and Minot hav'e commented on the destruc- 
tion of blood cells and that it is still uncertain as to how it is brought 
about; whether it is due to phagocytosis because the destruction is 
accomplished by the rcticulo-endothelial system or by fragmentation 
and lysis in the blood stream, they slate. Is not known. It is known, 
bowever, that bilirubin, a hrealdown product of beroogJobia, ispresesi 
in greater quantities in the blood coming from the spleen and from the 
bone ’marrow than blood entering these organs. From this they sug- 
gest that an important function of the apleen may well be the conserva- 
tion of such pfMUcls of red cell destruction for their uso in subsequent 
formation of new red cells and hemoglobin. 

In certain diseases, such as idiopathic thrombocytopenia, it is known 
that the blood platelets arc low, that it is impossible to increase them 
by any measure other than splenectomy and that follo'ring splenec- 
tomy they rise wdlii dramatic rapidity. It is now. however, quite well 
establish^ that the origin of the blood platelets is in the bone marrow 
from the megakaryocytes and that the effect of splenectomy may well 
be the removal of a hormonal depressant originating in the spleen. It 
is certain that such dramatic rises of blood platelets from counts of 
50,000 on the morning of the operation to 350,000 in the afternoon or 
evening following the removol of the spleen can be brought about only 
by removal of some factor that is depressing their production in the 
place where they are now known to be developed, the bone marrow. 

Tlie splenic states in which surgical removal of the spleen is now to 
be unlicsitatingly considered may be listed in one group and those m 
which splenectomy is to be considered with reservations and diagnostic 
caution, in another group, as follows; 

Ftril Groujt- Sla/es in IFAfcA Sp/eneefomf h Indicaterl 

Rupture of the spleen 
Ptosis and torsion of the spleen 
CysU of the spleen 
Tumors of the spleen 
Abscess of the spleen 
Malarial spleen 

Splenectomy included in tout gartfectoray 
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Second Group; Sphnic Sfote* in Wfciefc the Jnrffcaiidru for Sptenrdomy Are Not 
Alii'ayi Clear 

Fomilial hemolytic jaundice (hereditary) 

Idiopathic throroboeytopenic purpara 
Splenic neutropenia 

rTimaiy spleiuc panheoialocytopenia 

Bantv’s disease ’«ith UoailaUon 
Gaucher's disease (selected cases) 

Hodgkin’s disease (selected cases) 

SPLENIC STATES IN 'fflllCH SPLENECTOMY 15 INDldVTED 
Rupture of the Spleen.— Owing to the fact that the spleen rests 
bencatli the left Iiypochoiidrium close to the chest wall, a position even 
more superOcial than the kidney, and because, exclusive of peritoneal 
attachments, it hangs hy a pedicle in wliich are its supplying vessels, 
it will be in constant danger from all types of accidents of a crushing 
character, those involving blows upon the abdomen or transmitted 
forces of an impulse character. The symptoms of ruptured spleen may 
be those of intrapcritoncal hemorrhage or those of extraperitoneal 
hematoma when the fracture of the spleen Is cortical, since a large 
portion of the spleen is extraperitoneal where it rests against the lateral 
and posterior abdominal wall. Since the spleen rests directly over the 
upper surface of the kidney, one sliould never fail, should operation be 
undertaken for a ruptured spleen, to investigate the kidney since any 
force capable of tearing od or rupturing tlie blood supply of the spleen 
must in its course aUo be delivei^ to the region of the left kidney and 
result occasionally not only in rupture of the spleen but rupture of the 
kidney. 

The technical procedure of splenectomy for ruptured spleen is in- 
elegant, but effective. With wide exposure through whatever type of 
incision one chooses — nc Imve always been well satisfied with long left 
rectus incisions— the spleen is rapidly freed from its lateral peritoneal 
attachment, turned up into the wound together with the tail of tlie 
pancreas, its pedicle clamped, taking care to ovoid the tip of the pan- 
creatic tail, and both vessels ligated ea masse, ^\'ide incision and good 
anestliesia, p.irlicularly the added relaxation obtained with curare, 
make it possible following the removal of the spleen to control the 
hemorrhage, visualize tlic front surface of the kidney, the adrenal, to 
demonstrate whether or not liemflioma is present around the kidney 
and to remove that organ through (lie same incision without difficulty, 
should the exp^ure demonstrate this necessity. With this wide expo- 
sure of the parietal peritoneum from which the spleen has been freed, 
small bleeding vessels in the posterior wall of the abdomen and running 
to tbc greater curvature of the stomach can be found, clamped, and a 
dry field obtained. 

Pto«ls and Torsion of the Spleen.— Ptosis and torsion ofa wan- 
dering spleen have frequently bwn reported in the literature. I have 
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personally operated upon one patient whose spleen had migrated to the 
left iliac fossa and there l)ecanie twisted. Ptosis and torsion of the 
spleen, while by no means common, have been reported in the literature 
repeatedly over the years. 

The treatment of pto^ or torsion of the spleen should be sple- 
nectomy since removal of the spleen is without serious effect. Further- 
more, there are no ligamentous structures of worthwhile value attached 
to the Spleen by which it can be so suspended with any good prospect 
of its remaining in place. The various ligaments of the spleen which 
have been described are really not h'gaments at all but thickened 
ridges of peritoneal reflectioas running to the diapliragm, Inonn as the 
splenophrenic ligament, the ligaments to the stomach or to the region 
of the kidney. 

Cysts of the Spleen. — Cysts of the spleen are of not infrequent 
occurrence. Exclusive of the hydatid c>‘sls, nhich are not common in 
this country, they are most commonly retention cysts. ^\TiiIe they do 
not occur \vith any degree of frequency, in any clinic where many 
splenectomies are done an occasional splenic c)st will be found, as was 
the case recently in our own experience. There have been 4 patients 
with large cysts of tlie spleen in our experiences, all Ireafed by 
splenectomy, the accepted method in this condition. 

Tumors of the Spleen. — Tumors of the spleen, exclusive of lym- 
phomos, are rare. In fact, U has been one of the frequent comments of 
those who have been interested in splenic disease that the spleen is 
not more often the site of metastatic implants. Because of the rarity 
of this occurrence it has even been suggested that the spleen itself 
possesses some protective clement or factor against malignant disease 
or that, because of its rhythmic contractions and large spaces, it is 
impossible for malignant celb to lodge in it. 

Of the occasional tumors occurring io tlie spleen the two most fre- 
quently encountered are those associated with Hodgkin’s disease and 
lymphosarcoma. . 

Abscesses of the Spleen and Alalarial Spleen. — Abscesses of the 
spleen and the malarial spleen require L'llle discussion based upon 
experiences in this part of the world. Abscesses found in the spleen 
are roost commonly associated with general septic processes. Tlie large 
caked malarial spleen is not a problem in a community where malaria 
is now almost unheard of and, when it occurs, is not of the type and 
character that produces caked spleen, with its tendency to rupture, as 


occurs with tropical malaria. 

Splenectomy Included in Total Gastrectomy. — There remains 
to be discussed a comparatively new aspect of the problem of splenec- 
tomy and that is its inclusion with operative procedures for conditions 
other than those within the spfeen itself; (1) for the purpose of radical- 
ness of removal of malignant lesions, such as carcinoma of t he st omach, 
and (2) for the purpose of increasing ease of exposure as in total gas- 
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trcctomy, abdominal repairs of diaphragmatic hernia or the inclusion 
of the spleen In Incarcerated diaphragmatic hernias, with the spleen 
incarcerated os one of the viscera vehich have migrated into the chest 
cavity. Splenectomies are now included in a great many, if not the 



Vtf! 16\ — Note in tlii* <pe«imen ot U>ti>\ paMroetomy how removing the spleen 
with iho etomacli and omentnm (1) to the radirntneM end (2) increases tlie 
nposutr 


Note tho malignancy elong the irrraler rurvolure opposite the bilum of the 
spleen, marked "S." 

majotUy. of the Ironsthontcic resections for malignancy of the loner 
cntl of the esophagus or the upper end ol the stomach. 

NVe have nosv done over W splenectomies in the course of other 
operative procetlures included in the nbove-menlioned group. 

A number of years ago I proposed that splenectomy be added to nil 
total pastTeclomlcs (l> in onlcr llral its radicalness could be increased, 
and (2) iK-catisc it added so materially to the ease of exposure of the 
esophagus and anastomosis of the jejunum to it, by means of which the 
remaining alimentary tract was teeslahlislied. 
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Splenectomy b a very valuable additional step, in my opinion, in 
the performance of total gastrectomy, an operative procedure which 
has now become well established in terms of its possibility of prolonging 
life or even cure of an advanced malignant lesion of the stomach and 
also in terms of its reduced and very reasonable mortality rate, now 
under 10 per cent. 

Since most total gastrectomies will be done for malignancies of the 
linitis plastica type of carcinoma which involve practically all of the 
stomach or for the lymphosarcomas of the intramural type involving 
a good portion of the stomach, or for the leiomyosarcomas, also 
involving a large part of the stomach, it will be obvious that if the 
spleen be separated from its position along the upper portion of the 
greater curvature, this separation will frequently be done very close to 
the malignancy which so frequently channeis along the greater curva- 
ture and can often be seen as a thick, while, infiltrating pathway in 
this region. 

It is further to be realized in attemptiog very radical removab of 
the malignant lesions which completely infiltrate the stomach that it 
is desirable to remove not only all of the stomach, but olso all of the 
greater omentum including the spleen’s position in it, since there will 
frequently be metastatically involved nodes within the omentum. 
The beat way to add omentumectomy to total gastrectomy is to leave 
the spleen, as shown in Figure 161, attached to the omentum, to ligate 
the splenic v'csseb, to leave the vasa brevia running from the spleen 
to the stomach unsevered, thus completely removing all of the greater 
omentum and, with the slomacli turned up, making it possible to 
include also all of the gastrohepatic omentum with ligature of the 
gastric artery close to its origin. 


Not oniy docs the splenectomy combined with omentumectomy 
and total gastrectomy add to the radicalness of this procedure, but 
with the removal of the spleen it tn.ike8 eirpoiure of the diaphragm, 
mobilization of the esophagus and the anastomosis between the 
jejunum and the esophagus very much easier and, because of its 
visualization, very much safer. 

\\Tien we first began doing splenectomies in such a large number of 
total gastrectomies, now over 100, our hematologists were a little dis- 
turbed concerning the possible effect of thb additional step upon the 
blood picture, but a review of these cases has shown that it possesses 
no disadvantages and many advantages. 

In tfansthoraric resections of the lower end of the esophagus, the 
addition of splenectomy b even more valuable, with its added exposure 
and its added contribution to radicalness in malignant lesions, than in 
its addition as a step in total gastrectomy. 

Because of the large number of apJeneclomies which wc have now 
done we have never had any hesitation in adding omcnt^umcctomy 
and iplraectomy to any of tl.e radital proccdura ivh.ch -a l.ave 
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employed for the above-stated conditions for the purpose of increased 
radicalness or better exposure. 

SPLENIC STATES IN WHICH THE INDICATIONS FOR SPLENECTOMY 
ARE NOT ALWAYS CLEAR 

Familial Hemolytic Jaundice.— Of the second group of cases 
in which the indications for splenectomy are at times not clear, 
congenital hemolytic jaundice stands out as the disease in which 
splenectomy is most consistently satisfactory. Tliere is universal 
agreement concerning the wisdom and the satisfactory end results 
which may be obtained by means of splenectomy in this condition, 
which is characterized by jaundice that is the result of the destruction 
of red blood cell corpuscles, a pronounced anemia, red cells of a spher- 
oidal type and on increased fragility rale. It is sometimes also known 
as spherocytic anemia. 

In familial hemolytic jaundice there Is always enlargement of the 
spleen. At times it is not of great siie although usually it is of such size 
QS to be plainly palpable beneath the rib edges. 

This disease is also characterized by the frequent association of 
gallstones and the not infrequent occurrence of acute episodes. 

Splenectomy when tlie diagnosis is correct is a most satisfactory 
form of treatment for this condition. If the operation is not undertaken 
(luring nn acute episode but at a later date, depending on the patient’s 
condition, and if the gallbladder wlucli contains stones is also removed, 
it is follow ed by recovery from the anemia and relief from the jaundice, 
without other treatment. 

Idiopathic Thrombocytopenic Purpura. — Idiopathic throm- 
bocytopenic purpura is second in this group in which splenectomy is so 
satisfactory. One has to have in mind certain reservations concerning 
this condition, one of which is the need of being careful to differentiate 
this t)pe of purpura from those coses of thrombocytopenia secondary 
to other conditions. 

Idiopathic thrombocytopeme purpura is rarely associated with 
cni.argements of the spleen of any considemhlc sire and the spleen may 
he les.s than normal size. 

This is a condition in which bcmalologisls can usually settle the 
diagnosis. There ore. however, confusing groups in which tlie decision 
ns to the diagnosis and wisdom of splenectomy is not easy. In this 
relation, it has wisely been said that so excellent and consistent are 
the resull.s following splenectomy for idiopathic tl\rombocytopemc 
purpura, when they ore not good it is probable that the diagnosis of 
the type of purpura was not correct. 

The difTiniWy and dangers ii^ the management of these cases during 
the acute stnjw have been great. We have been materially aided by 
good prep.aration of the patients by the hematologic department in the 
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clinic by means of transfusions, and the adequate employment of iron 
and proper dietary preparations prior to the splenectomy, 

I know of no group of cases in which wide exposure with adequate 
incisions, complete relaxation and anatomical control of blood supply 
pay higher dividends than in the splenectomies done during the acute 
stage of thrombocj'topenic purpura. Splenectomies done for throm- 
boc>topcnic purpura during the chronic stage possess few complicating 
fechnical hazards. 

Tliere is one warning which should be stated concerning splenectomy 
for idiopathic thrombocytopenic purpura, and that has to do with 
delay. Once the diagnosis is established, it must be realized that 
splenectomy must eventually be done in order to bring about relief 
and that delay results only in exposure to o possible acute episode with 
all of the hazards that go with it and the high mortality associated with 
splenectomy when it is done as an urgent procedure, as it frequently 
must be during an acute episode of (he disease. 

Splenic Neutropenia. — Primary splenic neutropenia is a disease 
described by Wiseman and Doan in 1912, in which there is associated 
well-marked neutropenia and splenomegaly, demonstrating, as these 
authors have stated, the capacity of the spleen not only to destroy 
er>throc>tes ns rn hemolytic icterus, influence the destruction of 
platelets as in thrombocytopenic purpura, hut also to destroy or 
inhibit the production of while cells and produce a splenic neutropenia 
as occurs in this state. 

Splenectomy in this disease is definitely indicated and has been 
fol owed by satisfactory results in the limited number of cases in which 
its use has been reported. 

Primary Panhematocytopenia. — In the above paragraphs we 
have discussed the value of splenectomy in those conditions resulting 
in red blood cell destruction, hemolytic icterus, those conditioas result- 
ing in diminished number of platelets, thrombocytopenia, and those 
condit'ons resulting in a diminished number of neutrophils, primary 
neutropenia. Under the heading of primary panhematocytopenia are 
included those cases with all three of the features occurring at one 
time. To this Doan and Wright have given the name panhematocyto- 


A secondary state of panhematocytopenia may occur in association 
with other processes involving the spleen, such as Hodgkin’s disease 
and Gaucher's disease. We have had one example of the latter condi- 
tion in which splenectomy brought about prompt improvement of the 
abnormal hlood picture together with relief of the mechanical embar- 
rassment so often occasioned by the large spleens present in this condi- 
tion In those states in which panhematocytopenia occurs as a rwult 
of nrimary disease of splenic origin, splenectomy will be followed by 
striking and lasting results, with prompt and striking rifca in white 
blood «)unt8, red cells and blood platelets. In those m whicli the state 
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is secondary to other lesions the improvement of course, be 
definite but temporary. 

Danti's Disease. — Under a debatable beading comes splenectomy 
for Banti’s disease. The question of the value of splenectomy in Banti’s 
disease is much less satisfactorily settled than in the previously dis- 
cussed groups of cases. As was said at the beginning of this discussion, 
it is extremely difficult to rationalize splenectomy when one does not 
know the function of the spleen satisfactorily, and it is doubly difficult 
to rationalize splenectomy in a disease such as Banti's disease when its 
etiology is so unclear and so unsoundly established. 

It is not the purpose of this discussion of the surgical application of 
splenectomy to discuss at any lengtli the diagnosis of these conditions. 

Banti’s disease may be divided into the stage associated with splen- 
omegaly and a secondary type of anemia or splenomegaly before the 
anemia has occurred. The second stage is associated with splenomegaly, 
secondary anemia and eWdenccs of cirrhosis and, finally, a third 
stage — splenomegaly, anemia and ascites. 

The indications for spleoectomy in this disease, characterized as it is 
by splenomegaly, leukopenia and not infrequently splenic thrombosis, 
have changed within the last few yean. Wliile it must be admitted 
that, unlike the two previous diseases, splenectomy is not consistently 
followed by satisfactory results, and not infrequently is followed b> 
recurring hemorrhages from esophageal varices and the progressive 
development of cirrhosis, it is our feeling that, if the diagnosis can be 
made early, splenectomy winch now con be done with such a low 
mortality rate is indicate because of its propensity at least to lessen 
the load on the portal circulation and the possibility that it will defer 
or prevent the hcmorrhngcs associated with esophageal varices and 
delay the dc^elopment of portal cirrhosis. 

As is evidenced from the vagueness of the above statement, it must 
be admitted that the results of splenectomy when done late arc 
extremely disappointing, that even those splenectomies done in the 
intermediate stage of Bnnti's syndrome are far from satisfactory, and 
that the splenectomies done in llw earliest and most desirable stage of 
this disease arc done largely Wcausc there is nothing else to do, because 
it is hopwl that the removal of the spleen, which it is known will later 
enlarge ns CNidcncc of a pathologic process within it, may delay or 
<lefer the later stages of the disease wliich w ill 1»g evidenced by portal 
cirrhosis. 


Gaucher’s Di«ea«e.— We have had one case of splenectomy in 
Gaucher's disease iu w,tvicU seswUa base been temporarfiy quite 
^■UKfaclon. In Cauchcr's disease, characterized bv splenomegaly 
UMjall) frewn childliowl. typical reticular cells demonstrable bv sternal 
puncture and h> roentgenologic stigmata in the bones, snlencctomv is 
of xnlue when iKH-ausc of the size of the rpleen the patient is dislinetl> 
uneomrortahlc and when, as frequently happens, the secondary effect 



568 


FRANK U. LAKEY 


of the disease upon the spleen brings about the slate of panheraato 
cytopenia described under that heading. 

"• C05LMENT 

It is our feeling that splenomegaly is an evidence of abnormal 
pathology and that when it is of such a degree as to make the spleen 
readily palpable below the rib edges, even though no abnormal blood 
changes are present, one should begin to consider the value of sple- 
nectomy and balance the very limited mortality which now goes with 
this operation against the later possible progress of the process which 
is inciting the splenomegaly. It Is obvious that this is a far from accu- 
rate statement in an attempt to ralionahze spleneclomy under such 
conditions. We must admit, however, that we know relatively little 
about bow splenic diseases bring about their undesirable effects, and 
that in splenomegaly such a majority of instances arc associated with 
later, progressive and undesirable effects that, when the operation can 
be done with such a low mortality and is followed by no undesirable 
changes iu the blood picture, and further when one realizes that 
splenectomy, if it is to he done In any of the diseases brought about by 
abnormal splenic physiology, is better done as early as possible, we 
then feel quite strongly that splenectomy in splenomegaly alone is well 
worth considering. 
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DIAGNOSIS OF DISEASES OF THE GALLBLADDER 
David McG. McRei-l, Jr. 

Because the treatment of choice for a diseased pllbladder usually 
is its surgical removal, every effort should be exercised to arrive at an 
exact diagnosis. Since gallbladder disease is frequently progressive in 
its threat to life, diagnosis should be made as soon as is consistent with 
care and thoroughness. On the other hand, a needless surgical procedure 
is to be heartily condemned. It is a risk to the patient’s life, econom- 
ically costly to him and, if his symptoms persist after operation, an 
embarrassment to tlie attending physician and surgeon. 

CimOMC aiOUXYSTITIS ,1ND aiOLEUTlIIASIS 
These manifestations of gallbladder disease go hand in hand. Stones 
are found in 90 to 95 per cent of chronically infected gallbladders. 
Some degree of chronic infection is invariably reported by the patholo- 
gist in gallbladders removed for stones. Tlic symptoms are almost indis- 
tinguishable, and both apparently can give rise to acute cholecystitis. 

Ifislory . — The patient complains of upper abdominal discomfort 
varying from a mild distress to a severe, hnifelike pain or pressure. 
This discomfort is at times related to a large meal but may not ensue 
for many hours. On close questioning of the patient, the most severe 
discomfort >^ill be found to be in the right upper quadrant or midepi- 
gastrium. It is tntely in t\>e lower chest or back. U is almost never to 
the left of the midline or in the lower part of tlie abdomen. It may 
extend to those regions, although tyTticnlly it extends to the back at 
the tip of the right scapula. It does not move about the abdomen. 
Most patients will ha>e been owakcnetl at night on at least one occa- 
sion. Vomiting is common but gives only partial relief. Frequently 
there is accompanying constipation. It is important to sift the symp- 
toms referable to constipation and nn irritable bowel from those of 
gallbladder disease as the former will not be relieved by cholecystec- 
tomy. The migratory cramps and vague indigestion of the irritable 
bow cl are often more distressing than the more severe, but rarer, pains 
of biliary colic. If the former are the chief complaint, the patient should 
lie adxivMl lieforc operation that he will need further treatment 
after the correction of the disease of the biliary tract. 

Physical Ezaminat!on.—\n obese, middle-aged, multiparous female 
is oniict«l in almut two-lhinU of cases, hut thin young men are not 
exempt, ts a sexere attack subsides, there b likely to be localized 
tenderness oxer the gallhladder for sexcml days. A faint tinge of icterus 
may lie present owing to exlema imoKing the common bile duct, but 
any deeper jaund.ee is likely to signify a stone passing down the com- 
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Laboratory SladUs.— Properly performed duodenal biliary drainage 
U very useful.' Cliolesterol crystals or calcium biUrubinate pigment 
are Liglily suggestive of cliolelilhiasis. Wien both are found they are 
almost diagnostic. Slight elevation of the serum bilirubin may be 
present, but a level of over 2.0 mg. per 100 cc. suggests an obstruction 
of the common bile duct. The leukocyte count may be slightly ele- 
vated. It should be watched closely as a rising count may be an im- 
portant hint of superimposed acute cholec>stitis. 

noenlgen Examination.— Typically ringed or faceted shadows in the 
region of the gallbladder are seen at times on a flat film of the abdomen. 
About 80 per cent of stones cannot be positively Identified without a 
cholecystogram. 

Cholecystography is the most reliable single diagnostic weapon. In 
a high percentage of cases stones will be demonstrated within the 
gallbladder. An homogenous gallbladder shadow of good density almost 
excludes gallbladder disease. A rare case is encountered in which the 
density of the stones exactly matches that of the dye-filled organ. A 
patient with an absolutely typical liislory or with severe pain, other 
diseases having been excluded with reasonable certainty, may have to 
have an exploratory laparotomy. It is in this group that biliary drain- 
age Is particularly valuable. The condition is so uncommon that it 
would be well to acquaint the patient with the possibility of a negative 
result. 

We do not consider a “faintly shown,” “poorly concentrating," or 
“poorly emptying” gallbladder to be organically diseased if stones arc 
not demonstrated. It is occasionally necessary to repeat such a study 
to secure good enough visualization to rule out a stone. 

Nonvlsualization of the gallbladder and a typical history means 
chronic cholecystitis, usually with cholelithiasis, in 95 to 100 per cent 
of cases. 

The patient whose gallbladder is not vbualizcd and who has an 
indefinite history constitutes a problem. Tliere are several explanations 
other than disease to be kept in mind. The patient may not have taken 
the dye tablets, he may have vomited them, or they may ha> e caused 
enough diarrhea to interfere with proper absorption. ^ITien these pos- 
sibilities have been excluded, one must decide wliether failure to vis- 


ualize the organ is due to disease primarily within it or to other 
disorder. A duodenal ulcer, an irritable bowel, and possibly other 
gastrointestinal diseases can interfere enot^h with dye absorption to 
cause nonvisualization. The concomitant disease should be treated for 
from two to four weeks and the cholecystogram repeated. In a go^ly 
percentage of cases one will be rewarded with a normally visualized 
gatlbladd”er shadow. IMien the history 5and cholecystogram are not 
tvoical even though no other disease be found, trcalmenl wilh a bland 
rn^era'te residue diet, antiapasmodio and osoidance of laxativw for 
one month will often give the same result. Tlie loss of one month in 
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removal of a diseased gallbladder is sddoin hazardous. If doubt is still 
present, an intravenous cholecyslogram may be necessary. The pro- 
cedure is not without danger. It is contraindicated in patients with 
coronary artery disease, hypertension, severe hypotension or mod- 
erate liver disease. 

All patients should have roentgenologic study with barium meal 
before operation is performed. The pain of a duodenal ulcer or of gastric 
malignant disease may simulate gallbladder disease. Such lesions can 
be missed by a surgeon at operation, and a gallbladder containing 
asymptomatic stones be removed instead of the attack being leveled 
at what may be a more serious lesion. 

Diiferenliat Diagnosis. — In cases of irritable bowel the discomfort is 
more likely to be diffuse and migratory. There is usually alteration of 
bowel habit. The pain rarely awakens the patient from a sound sleep. 
It must be remembered that the two diseases often exist together. 

Id peptic ulcer there is usually periodicity and food relief. The pain 
may be in the right upper quadrant of the abdomen and go through 
to the back, but it is more a gnawing discomfort than the severe pres- 
sure or knife-like pain of gallbladder disease. Roentgenologic study 
^^ith barium meal and cholecystogram will settle the question. 

Chronic or recurrent pancrealtUs presents more difSculty. It is fre- 
quently associated with cholelithiasis. There is likely to be more weight 
loss. Diarrhea rather than constipation accompanies it. The pain is 
more diffuse, slightly lower, and is more likely to be referred to the leh 
back than in cases of cholelithiasis. During an attack the serum 
amylase is usually elevated. 

Coronary artery disease, cirrhosis or malignant disease of the liver, 
malignant disease of the gastrointestinal tract, partial intestinal ob- 
struction, and right renal disease must be considered but are usually 
excluded without difEcully. 

ACUTE aiOLECYSTITIS 

Ilitlory . — Acute cholecystitis usually is a sequel to chronic chole- 
cystitis. Gallstones are present in 90 per cent of cases. A carefully 
elicitwl history will reveal past attacks of right upper abdominal pain 
or distress in over 80 per cent. TIjc present attack may be no more 
severe in intensity at first, but is more prolonged. There is a severe 
systemic reaction. Chills ore common, malaise pronounced, and 
nausea and vomiting occur in over 90 per cent of cases. At times the 
urine may appear darker and the stoob lighter. Thb is rarely marked 
unless the common duct contains n stone. 

Physical Examination . — A temperature of 100® to 102® F. b the rule, 
but it may be higher or normal. A continuing rise suggests gangrene of 
the gallbladder with impending perforation. The scleroc may or may 
not Ik* slightly icteric. Since these patients are frequently seen by 
nrtifiri.ll slight j.iiiiKlic** b easily merlookeii. Tlie g.illhladdrr 
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region is almost alwaj-s tender. Such tenderness may be masked b) 
splinting of the upper abdominal muscles. Occasionally a blow with the 
heel of the hand over the lower portion of the liver in tlie midaxillary 
line is necessary to elicit the »gn. If there is no spasticity, a tender 
mass may be palpable in about a third of the cases. 

La6ora/ory51udiej.-— The leukocyte count is usually elevated to from 
12,000 to 20,000 cells per cubic millimeter. A normal count docs not 
exclude the diagnosis. A steadily rising count is an indication of threat- 
ening or actual perforation. 

Roenlgen Examinalion. — ^Tlie gallbladder may be visualized faintly 
by the Graham test.* A plain film of the abdomen may not only show 
stones, but also show signs of paralytic ileus, indicative of peritonitis 
from perforation. Occasionally roentgen examination after a barium 
meal or enema is necessary to rule out disease of the gastrointestinal 
tract. 

Differential Diagnosis. — Aeuie appendicitis, especially in the obese, 
may give the same physical signs. TJ»e history of previous attacks of 
biliary pain is of great help. Nausea and vomiting are not likely to be 
as prominent in cases of appendicitis. Elevation of the bilirubin or the 
slight degree of icterus seen at times docs not occur in appendicitis. 
Pain in the subscapular region is not found in appendicitis. The palp- 
able, tender mass of acute cholecystitis is likely to be near the midline, 
whereas an appendiceal abscess is likely to be lateral. There may be 
resonance of the cecum overlying a deeply seated appendix, whereas 
the enlarged gallbladder lies anterior to the colon. At times adminis- 
tration of an anesthetic agent will relax the muscukir spasm enough 
to allow palpation of an enlarged gallbladder. Harely, the differentia- 
tion is impossible. 

Acute panerealilis presents the same problem as in the more chronic 
forms of the two diseases, Tlie past history of pain in the right upper 
quadrant of the abdomen suggests biliary disease, but a high percent- 
age of patients with pancreatitis have galbloiics. The onset is more 
abrupt in pancreatitis than in cholecystitis. Early in pancreatitis the 
temperature is lower and the degree of shock greater. The amylase and 
lipase in the serum are elevated in acute pancreatitis. 

In perforated peptic ulcer, the past history of periodicity and food 
relief is of great assistance. The abdomen is more rigidly boardlike. 
The temperature is not as high until peritonitis has set in. Air can be 
demonstrated beneath the diaphragm in about 50 per cent of cases. 

Other diseases less commonly confused arc plcuntis at the base of 
the right lung, carcinoma of the hepatic flexure witli perforation, pyelo- 
nephritis, mesenteric thrombosis, coronary occlusion and volvulus. 

rEHFORATtON W'lTII PEKITtJNfri-S 

Although this complication greatly darkens the prognosis, the diag- 
nosis of perforation rarely is made preoperali^ely. S.inders made the 



DIAGNOSIS OT DISBASES OF THE GALTJJLADDER STS 

diagnosis in 4 of 46 consecutive cases, although it was suspected in a 
few others. 

There is nothing in the history of patients with acute cholecystitis 
to indicate in whom perforation will occur. Increase in the size or ten- 
derness of the gallbladder, deepening of the toxic state, or rising 
leukocyte count and temperature are suggestive but not diagnostic. 
All patients with acute cholecystitis should be hospitalized and exam- 
ined repeatedly. Older patients are somewhat more prone to perforation 
and are likely to show less reaction to the acute process. They should 
be observed with the greatest suspicion. When obvious signs of per- 
itonitis have developed, the diagnosis is easy hut it may be too late to 
help the patient. 

PERFORATION WITH INTERNAL BILIARY FISTUL.V 

In some patients the gallbladder perforate into the stomach, duo- 
denum, colon or liver without causing more than a localized peritonitis. 
These patients are more likely to recover from their acute attack but 
frequently suffer a greater degree of disability afterward. It may be 
impossible to establish the time of perforation. 

Physical Eiaminalion. — In the early stage of fistula formation the 
acute cholecystitis is subsiding. Tenderness and thickening persist for 
varying periods of time depending upon the success of the spontaneous 
internal drainage. 

Laboralory Studies . — They are of little help after inflammation has 
subsided. 

Roentgen Examination . — The gallbladder is visualized rarely with 
a Graham teat. Air in. the liver radicles establishes the diagnosis. Quite 
frequently, barium will flow into the fistulous tract in the course of a 
barium meal or barium enema. 


HYDROPS OF THE GALLBLADDER 
Hydrops usually occurs only in cases of long-standing cholelithiasis. 
If the cystic duct becomes blocked, and the retained fluid remains 
sterile, the gallbladder becomes distended. This gives rise to a mass, 
often palpable, in the right upper quadrant. In contrast to acute 
cholecystitis, the mass is only slightly tender and the patient is 
not acutely ill. The cholecystogram will show nonfunction of the 
pallhaldder. 


RENICN TU.MORS OF THE GALLBLADDER 
Polyps are infrequently demonstrated by cholecystography. They 
are more frequently found in gallbladders removed for other reasons. 
Other benign tumors ore a great rarity and cause no clinical symptoms. 
'Mien they cannot be diflercntiated reliably from small carcinomas, 
t le final diagnosis should rest with the surgeon or pathologist. 
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region is almost aitrays tender. Such tenderness may be masked b> 
splinting of the upper abdominal muscles. Occasionally a blow w ith the 
heel of the hand over tijc lower portion of the liver in the midaiilfary 
line is necessary to elicit the sign. If there is no spasticity, a tender 
mass may be palpable in about a third of the cases. 

Laboratory Studies.— The leukocyte count is usually elevated to from 
12.000 to 20,000 cells per cubic mitUmcler. A normal count docs not 
exclude the diagnosis. A steadily rising count is an indication of threat- 
ening or actual perforation. 

Roentgen Examination . — The gallbladder may be visualized faintly 
by the Graham test.* A plain film of the abdomen may not only show 
stones, but also show signs of paralytic ileus, indicative of peritonitis 
from perforation. Occasionally roentgen examination after a barium 
meal or enema is necessary to rule out disease of the gastrointestinal 
tract. 

Differential Diagnosis. — Acute appendieilis, especially in the obese, 
may give the same physical signs. Tlic history of previous attacks of 
biliary pain is of great help. Nausea and vomiting are not likely to be 
as proroinenl in cases of appendicitis. Elevation of the bilirubin or (he 
slight degree of icterus seen at times docs sot occur in appendicitis. 
Pain in (he subscapular region is not found in appendicitis. The palp- 
able, tender mass of acute cholecystitis is likely to be near the midline, 
whereas an appendiceal abscess is likely to be lateral. There may be 
resonance of the cecum overl>ing a deeply seated appendix, wlicreas 
the enlarged gallbladder lies anterior to (he colon. At times adminis- 
tration of an anesthetic agent will relax the muscular spasm enougli 
to allow palpation of an enlarged gallbladder. Ilarely, the dllTercntia- 
tion is impossible. 

Acute pancreatitis presents the same problem as in the more chronic 
forms of the two diseases. The past history of pain in the right upper 
quadrant of (he abdomen suggests biliary disease, but a high percent- 
age of patients with pancreatitis have gallstones. Tlie onset is more 
abrupt in pancreatitis than in cholecystitis. Early ia pancreatitis the 
temperature is lower and Ibe degree of shock greater. The am> lase and 
lipase in the serum are elevated in acute pancreatitis. 

In perforated peptic ulcer, the past history of periodicity and food 
relief is of great assistance. The abdomen is more rigidly boardlike. 
The temperature is not os high until peritonitis has set in. Air can be 
demonstrated beneath the diaphragm in about 50 per cent of cases. 

Other diseases less commonly confused are pleuntis at the base of 
therightlung, carcinoma of the hepatic flexure with perforation, pyelo- 
nephritis, mesenteric thrombosis, coronary occlusion and volsulus. 


rERFOfl-tTlOV W'lTK rFltlTOMTIS 


Although this complication 
nosis of perforation rarely Js 


I greatly darkens the prognosis, the dug- 
made preoperalively. Sanders made the 
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PRIMARY >UUCNANT ITOIORS OF TIIE GALLBLADDER 
Ilislory, — Although gallstones are present in 90 per cent of patienU 
with malignant gallbladders, symptoms of cholelithiasis are often 
lacking. \VarrenandBaIchfound»n27pcrccnt of cases thatsjTOptoms 
had been present for less than a month, in 29 per cent for one to six 
months, and in 4 { per cent they had been present for over six months. 
Symptoms referable to the carcinoma itself are insidious in onset. 
Steady pain and weight loss are the most typical. Jaundice occurs in 
more than one half. 

Physical Examinalion. — Females are aflllcted three limes oftener 
than males. Although malignant tumors may occur at any age, there 
b a peak incidence between 50 and SS years. A palpable mass or pal- 
pable liver is found in over half the cases. Distant metastases are rare. 

Laboratory Studies. — ^Ancml.i b not necess.nrily present. The bilirubin 
will correspond to the degree of jaundice. Bih'ary drainage may reseal 
some crythrocy-tes and b thus helpful if trauma from the passage of 
the tube can be ruled out. 

Hoenlgen Examination. — ^Tlie gallbladder b rarely seen by cliole- 
cystogram. A barium meal will be helpful only late in the dbease when 
adjacent structures are involved. 

TORSION OF TIIE C4LLULVDDER 
Tlib b a rare condition dependent upon complete investment of the 
gallbladder by peritoneum and suspension by the cy’stic duct alone. 

It is most common in elderly vromen who may or may not base had 
chronic dyspeptic sy mptoms-* The attack b usliered in by pain in the 
right upper quadrant and vomiting. Physical examination will fre- 
quently show a palpable mass in the riglit upper quadrant of the 
abdomen. Rigidity and tenderness may mask it. Sudden increase or 
decrease in the size of such a mass b almost diagnostic. The pube and 
temperature are typically noimal for the first tliirty-six hours. As the 
condition progresses to gangrene and perforation, the signs become 
those of acute cholecystitis. Tlierc b no jaundice. The cbolecystogram 
will show no sisualbation of the galtbaldder although the diagnosis 
should preferably be made without Ihfa aid, especially if the patient is 
critically ill. 
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tion Of worn out or fragmented red cells. The iron portion of hemo- 
globin IS split off, leaving a molecule called bilirubingloLin. It is the 
job of the liver to remove from the Mood and to excrete in the bile 
this bihrubinglobin. After passing through the polygona’ cells of the 
liver, bihrubinglobin becomes sodium bilirubinate.* Since new red 



Fig 163. — Ilemolirlic jaunJicF, the result of iocreawd red cell destruction, 
resulU in iacredsni amocinU of biUmhinflobm in tbeblorxl The tireeceili cannot 
cUmiaste all this excess, hut bnirubinglolnn cannot pass the renal tbreshold, 
therefore does not appear in the urioe locreased urobilinogen appears in feces 
and urine. IModiUcd from Youogr lU^], ) 


cells arc normally formed at about the rale of 10,000,000 cells per 
second,* the same number must be destroyed or eliminated from the 
circulation. A diagrammatic sclicrne of the liser pattern is shown in 
Figure 162. If the rate of destruction by any agent, whether known or 
idiopathic, exceeds the capacity of the liver to eliminate bilirubin, 
jaundice mast follotr. If the destroying agent ts outside the liver and 
bilirubin rises, jaundice is said fo be bemolyfic. The acute type may 
follow or accompany any acute blood destroying disease or condition 
as for instance, in malaria, aeorlel fever, yellow fever, transfusion 
reactions and so forth. Tlie chronic type of hemolytic jaundice is said 
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icterus is just what its name imnI'M r fa™‘lial hemolytic 

CAOcerbatioDS and Si’ “ I?”''" 'l-«acteriaed by 

*slruclion, associated mUi chilk fevcT aS" 1° 

increased fraBilityottliepeil bSLlJSer “ ="'* 
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not for sodium bilirubinate.^ Therefore, tJicre is no bile in the urine 
(Fig. 163). 

UETJJSTION JAUNfHCE 

The type of jaundice described by Rich and by Young as retention 
Jiiuiidice includes hemolytic jaundice and minor degrees of subnormal 



165— Meclianisra in retention jaundice. Normal polygonal cel j. i 
above convert bilirubinglobin to aodiuro Klirobinate. Parlly damaged bve 
will paw only a amaU amount of biliruto^oWn. the greater part remaining 
blood. (Modified from Young,’ after Rich ) 


r tells 


r .• n nf the liver cclU. Tliis failure of cellular function may be 
function of the mej pulmonary infarction an. 

caused by anoxern ^ products in the blood, or to actual 

pneumonia^ iLmical^nature. The m^hanism of normal liver funenou 
Sown In Figure 161. Tl.o m,*hmisn. of nit.ntion joondico „ .llos- 
trated in Figure 163. 



■J'HK DIFFERENTIAL DIAGNOSIS OF JAUNDICE 


nEGimciTATION JAUNDICE 

Accordins lo Rich and Iq Young, bilirubin exists in the blood as 
bilirnbinglobin, which must pass through the polygonal ce U of the 
liver to become sodium bilirubinate for excretion m the bile. If the 



Fig 166 — Mrclisnism in rrgurgiUUoa jaundice due la severe liepaiitit. Some 
ti\er celta ere intact and Lile pussea through the normal route. Other celU are 
badly damaged, (unctianle»a, ead *Uo« bOa to pu'A back urouad them to the 
lymph »pace» and to the central \eiii. fAfter Ywng.') 

H> er cells arc batily damaged by disease, such as yellotv fever, malaria, 
iufecUous hepalitis, much of the sodium bilirubinate formed in the 
pol>Ronal cclU Icahs out around the damagetl cells, regurgitating into 
the ijtnph spaces and into the sinuses leading to the central veins 
and eventually the vena cava. Tliis means tliat the blood bilirubin 
level will ri<c (Fig. 166). 

Obstructive jaundice, as contcastetl to hepatocellul.ir jaundife 
mentioned nlx>ve. Mused by some bloch in the blli.ir> sjslem. In 
Ihe loginning Oie indnidu.-il liter cells ere Int.tel but the bile regnr- 
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plates past these cells into the lymph and bJoocl spaces. For a time 
the liver function is not affected and the function tests are normal 
Mcept the eicretory t«ts. Jf the obstruction is of long standing, tlie 
polygonal cells of the liver become damaged because of interference 



with blood supply, because of lack pressure of the bile and because 
they are bathed in too high a concentration of bilirubin. Tliis leads to 
the clinical state of biliary cirrhosis with jaundice as its chief feature. 
In addition to the jaundice, all the tests of liver function show greater 
or lesser degrees of impairment (Fig. 167 ). _ _ 

Javndke c.iused by cholangitis probably belongs in (he regurgitation 
jaundice group. Young's explanalionof Iio« it occurs is logical and his 
drawing, adapted from Watson, is shown in Figure 168. 
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desirable- A list of some of llie known liver functions is sIiowti in Tahfo 
TABLE 1 

LnER Flr^CTInNK 

C«rLob}dr»t« meUholUm 
l‘rot«in metabolism 
Pat metabolism 

I*fo<Juction of serum colloids and e Icctrolvies 
Excretory functiom 
Detoxicatioa 
rrollirotafun productiufl 
Etbrinofen production 
ncliculo-eiulotbebal actisity 
Production of sitamin A from carotene 
Ifeparia production 

N'ot all of Uiese functions can be accurately tested. It is well known 
that there is no li\er funclion lest or group of tests that complelel) 
delineates the functions of a liver. Jt is equally neJJ known that the 
functions of the liver, being so varied, can change from day to day. 
The best v,e can hope to do is approximate the function and the trend 
of the liver toward improvement or deterioration. 

TJjc tests nhicJi can be applied are many and the functions they 
attempt to measure are diverse, but experience lias shown the value of 
a few and the unreliability of others. We shall mention here only those 
which seem to have proved most helpful. 

Tlie serum bilirubin delcrminat/on is probably the most useful liter 
function test. Tlic “one minute bilirubin'** is said to measure the 
sodium bilirubinate present (the direct reaction), while the total 
bilirubin is an index of the sodium bilirubinate plus the bilirubinglobin 
in Che blood. Thus, the one minute bilinibin will be low or absent in 
henjolylic or retention Jaundice because most of the bilirubin present 
is in the form of bilirubinglobin. In severe hepatocellular jaundice or 
in obstructive jaundice the direct or one minute reading will be high, 
comprising most of the total. 

The bromsulfalcin test is a test of the excretory function only. It 
should be high in all types of jaundice except hemolytic and the milder 
forms of retention jaundice. A dose of S mg. per kilogram is preferable 
and a single blood specimen K taken forty-five minutes after the dye is 
given. Any dye remaining at this time indicates liver damage. 

tMiile the glycogenic function or carbohydrate metabolism is one of 
the most vital of the liver functions, the tests of this function are 
unsatisfactory. Neither (he glucose tolerance nor the galactose toler- 
ance has proved of any decisive value. 

Determination of the serum protein and of the albumin-globulin 
ratio gives some idea of the protein metabolism; in cases of liver 
damage, the albumin-globulin ratio may be reversed, but the exact 
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significance of tijis is not •well understood. If the leversal of this ratio 
persists, it is a bad prognostic sign. 

The urobilinogen determinations* are important, helpful jo diUeren- 
liation and not difficult. Urobilinogen is formed almost exclusively ui 
the intestine from bile rcacliing the hilestine by way of the common 
bile duct. This intestinal urobilinogen is partly reabsorbed by the 
portal circulation, returned to the liver and used by it in protein 
synthesis. If the liver is damaged, much of the urobilinogen is passed 



COt.ON 

n* m — Mrclisjvi-im of ol>»ln>cU\e jsundico WUi alistnce of fecal and urinary 
nroliilino^n. 

on (0 the kidney where it is excreted. Hence, an increase in fecal 
urobilinogen occurs in hemolytic jaundice; nn increase in urine urobilin- 
ogen occurs in most cases of liver damage and particularly in portal 
cirrhosis; no urobilinogen «ill be found in the feces or urine if obstruc- 
ti\c jaundice is present (Rg. 169), 

The tests has«l on rerum colloids and electrolytes are not yet well 
understowl. Tlierc has l)een n great deal •written about the application 
and con\parfltl\c value of tlteTaVata-.Vm test, the cephalJn.cliolesterol 
llocculation test, the tliymol turbidity test, the thymol flocculation 
test and the colloidal test.* No one as yet has satisfactorily 
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desirable. A list of some of the known liver functions is shown in Tabic 

TABLE 1 
Lnen Fi'>cno\s 
Carljob>drBle metatioliim 
I'rolcin metabolism 
Fat metatiolhm 

Productmti of senua coUoul* and eWctrntsics 
Excretory funclions 
Detoxication 
Prothrombin production 
Fibrinogen production 
neticuio-endotbelial activitj 
Production of vilamin A from carotrnc 
Heparin production 

Not all of these functions can be accurately tested. It is well known 
that there is no liver function test or group of tests that complefei) 
delineates the functions of a liver. It is equally well known that the 
functions of the liver, being so varied, can change from da) to day. 
The best we can hope to do is approximate the function and the trend 
of the liv er toward improvement or deterioration. 

The tests wiiich can be applied arc many and the functions the) 
attempt to measure arc diverse, but experience has shown the value of 
a few and the unreliability of others. Wc shall mention here onl) those 
which seem to hav e proved most helpful. 

The serum bilirubin determination is probabi) the most useful liver 
function lest. The “one minute bilirubin"* is said to measure the 
sodium bilirubinate present (the direct reaction), while the total 
bilirubin is an index of the sodium btHnibiaate plus the bihrubiaglobin 
in the blood. Thus, the one minute bilirubin will be low or absent in 
hemolytic or retention jaundice because most of the bilirubin present 
is in the form of bilirubinglobin. In severe i)epatocelJular jaundice or 
in obstructive jaundice the direct or one minute reading will be high, 
comprising most of the lotah 

The bromsulfalein test is a lest of the excretory function only. It 
should be high in all tj-pes of jaundice except hemolytic and the milder 
forms of retention jaundice. A dose of 5 nag. per kilogram is preferable 
and a single blood specimen is taken forty-Gve minutes after the dye is 
given. Any dje remaining at ibis lime indicates liver damage. 

Wiile the glycogenic function or carbohydrate metabolism is one of 
the most vital of the liver functions, the tests of this function are 
unsatisfactory. IV’either the glnrose tolerance nor the galactose toler- 
ance has proved of any decisive value. 

Determination of the scrum protein and of the album/n-globulin 
ratio gives some idea of the protwn metabolism; in cases of liver 
damage the albumin-globulin ratio may be reversed, but the exact 
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The serum cholesterol, combined with a cholesterol ester determi- 
nation, is sometimes of definite value. In obstructive jaundice, the total 
cholesterol is increased. In hepatocellular jaundice, first the esters and 
later the total cholesterol may be much decreased. In fatal cases they 
will fall almost to the lero point. 

SUMMARY 

In a particular case of jaundice, the differentiation as to the type will 
usually be obvious from the history alone. A carefully taken liistory 
will prove more rewarding than many tests. In those cases in which the 
cause of icterus is not definite, the use of a table similar to Table 2 will 
be helpful. 

There will he rare occasions when it will be impossible to decide 
whether or not a particular case of jaundice has enough features of 
obstruction to make it a surgical problem. In such cases it is belter 
to operate than to temporize. It will usually be discovered that a com- 
bined form of jaundice exists; for example, an obstructive jaundice, 
such as one caused by a stricture of the common bile duct, may be 
combined with an. extensive degree of biliatv cirrhosis. 
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explained just wlial it is that these tests measure. On the other hand, 
everyone is agreed that they are very valuable tests, that they arc 
among the most delicate and most reliable tests of liver djsfunction. 
and that no one of these tests covers all the various tjpes of hver 
djsfunction. For that reason it is customary to order more than one, 
believing that if they are all normal, the chances ore very good that 
the liver function is normal. Tliey offer a valuable check on the prog- 
ress of liver disease and their final return to normal is the best evidence 
we have that the palholofdc process has finally subsided. They do not 
offer any differentiation between iotrahepatic and obstructiie jaun- 
dice but arc likely to be normal in hemot) tic jaundice. In early obstruc- 
tive jaundice they will also be normai but m'JI change quicklj as 
damage to the liver occurs consequent to back pressure in the biliary 
tree. 


TAHLE 2 
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THE VALUE OF DUODENAL DKAINAGEs ITS PLACE IN 
DIAGNOSIS 

S. Allen Wilkinson 

Duodenal drainage or biliary drainage lias been well publicized in 
the past. It is now accepted as one of several methods of procedure in 
establishing a diagnosis of biliary tract and liver diseases, but in recent 
literature it baa largely been neglected and, except in a few isolated 
spots, its use apparently has decreased in the last several years. There 
are several reasons for this, among which are the facts tliat it is time 
consuming, it is disliked by patients, it requires a good deal of coopera- 
tion on the part of the patient as well as an appreciable amount of the 
patient's time, it is difficult to interpret without some special training, 
and even in the best hands there are certain inaccuracies which are 
bound to occur. In addition, the procedure of duodenal drainage, par- 
ticularly in the hands of tliougblless individuob, has been used and 
abused as a diagnostic method and as a mctliod of therapy, resulting 
in the whole procedure acquiring a tinge of charlatanism. 

Biliary drainage, however, still lias its uses and, in the liands of those 
who are aware of its w-ortli and w-ho appreciate Us limitations, it can- 
not be rcplacedby any other procedure. It is valuable enough to include 
in our diagnostic armamentarium and should be used strictly as a 
diagnostic procedure more often than it is. 

INDtCATlONS FOR USE 

Duodenal drainage may be used and should be used In those cases 
in which the diagnosis of gallbladder disease is in doubt end in which 
the Graham test does not help to establish n definite diagnosis. These 
cases are fewer than we might suspect. In practically all doubtfpl cases, 
a repetition of the Graham-Cole lest after a period of a month or six 
« eeks of strict dietary regulation will reveal cither that the gallbladder 
functions well and is normal or that it does not function at all and is 
definitely abnormal. In such cases very bltle more can be gained by 
employing duodenal drainage. The procedure is of mucli more value 
in the diagnosis of common duct stone. In such cases there is nothing 
which can replace it. This is particularly true when the gallbladder has 
been removed and when recurrent attacks suggest the possibility of a 
common duct stone. Ilhasbecn shown repeatedly thatroentgenograms 
will not reveal common duct stones under such circumstances and the 
ordinary liver function tests give little or no information except that 
there may be some degree of liver damage. It is in these cases that 
duodenal drainage gives an accurate and usually a complete answer 
to the problem. 

Verification of the diagnosis of cholangitis is another advantageous 

SS7 
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Dnd llie total time taVen until the tube passes into the duodctwm is 
considerably reduced. Stimulation 5s made 'silii 30 cc. of 50 ^r cent 
magnesium sulfate diluted to 100 cc. nitU wann water. This is intro- 
duced through the tube and is allowed to siphon back immediately and 
is not retained in the duodenum. Bile is collected in a specimen bottle 
and a second or tliird stimulation of magnesium sulfate is used if nec- 
essary. This bile is examined both grossly and microscopically and is 
not centrifuged. 

cnOSS EXlMlNATtON 

The bi!e should be inspected for color, clarity, turbidity, amount of 
precipitation or sediment, presence or absence of blood which can bo 
seen grossly . In addition to these findings, the presence or absence of 
B bile and C bile should be noted. Since most of the duodenal drainages 
will be in cases in which the gallbladder lias been removed, no B bile 
will he found, but in the cases in which the gallbladder is present, it is 
important to note whether there is a darker colored layer of bile, 
indicating a contraction of the gallbladder. 

.MlCItOSCOnC fXtMINATION 

The microscopic examination of bile is not dlUlcull, but if it is poorly 
done, very little will be learned from an examination no matter how 
well the examination may liave been conducted. It is important to pick 
up with a pipet flecks which float in the bile or which may form sedi- 
ment on the bottom of the specimen bottle. On examination there may 
be several different kinds of flecks found and each kind should be in- 
spected microscopically. Some of these will undoubtedly turnout to be 
clumps of mucus from the stomach or clumps of epithelial cells and 
debris from the stomach or from the duodenum. A little experience 
enables the observer to lecognire these immediately. Other clumps will 
be strands of mucus to which are adherent large clumps of precipitated 
bile salts. After the predpilaled bile salts have been seen and recog- 
nized microscopically, they should not be confused with other biliary 
components. These bile salts are normal and will precipitate in the 
presence of an excess acid in the stomach. The finding of bile salts, 
therefore, bas no particular significance. 

The important microscopic constituents of bile from a diagnostic 
standpoint are the presence or absence of bile-stained pus cells and 
some estimation as to the total quantity of pus cells present; the pres- 
ence of columnar bile-stained epithelial cells, indicating exfoliation 
from the biliary tract; the presence of clumps of blle-sfairted bacteria; 
the presence or absence of calcium bilirubin pigment; the presence or 
absence of cViolesterin crystals. In addition to these findings, one may 
fmd motile Giardia lamblia wliidi may inhabit the upper duodenum. 
Mso intestinal parasites, such as hookworm or Strongyloides in motile 
totm, may occasionally be seen. 



588 


S. AIXE>' 1VILKIVS0X 


use of duodenal draina^. In sudi eases tlie finding of bile-stained bac- 
tena, large clumps of bile-slained pus cells and the tjpical bile-stained 
tall columnar epithelial cells lining the bih’ari' tract gives eWdence of 
a rather widespread inflammatory or infectious process in\olving the 
biliary tree. Another use for the procedure is to determine the presence 
or absence of bile in the duodenum in cases of suspected obstruction 
in which jaundice is present. If it can be accurately determined that 
the tip of the tube is in the duodenum and if no bile be obtained b> 
drainage, it is reasonably fair to assume that some obstruction is the 
cause of the jaundice. It must be remembered, however, that in ear j 
cases of acute se\ere hepatitis, tilllc or no bile will pass the sphincter 
of Oddi. A final use and an important one is to help in the decision for 
or against malignancy ns a cause of obstrticti>e jaundice. In many 
cases of malignancy involving the head of the pancreas, the ampulla 
of ^ atcr or the biliary tree, the finding of gross blood in the duodenal 
contents when a drainage is allemplod will establish the diagnosis, 
although failure to find gross blood in llie duodenal content does not 
rule out the possibility of a malignant lesion. 


CONTIUl.NUICtTIONS 

\Mien the diagnosis is already established by other procedures, tlie 
addition of duodenal drainage probably gives no additional information 
and certaini) puts the patient to a considerable degree of inconvenience 
and expense. \Micn the patient is too weak or too HI to undergo the 
procedure, it ob>iously should not be attempted. In those cases in 
which operation will be done regardless of the result of the drainage 
and when the information that can be gained will not change the pro^ 
ability of an operation, it seems rather fruitless to go ahead with such 
a procedure. 

XIETIIOPS 


The metliod of duodenal drainage lias been adequately described 
many times and is now found in all textbooks. Tljere arc n number of 
substances which may lie used for stimulating the flow of bile. 

Tlie method which we use and prefer Is to pass the Rchfuss tube 
through the mouth and liase the patient swallow until the tip of the 
tube just reaches the cardiac end of the stomach. This is usually the 
first mark on the Rehfuss tube. The patient sJiouId then be turned on 
the right side and instructed to swallow the tube slowly over a twenty- 
minute period to the third mark. Formerly it was our custom to pass 
the tube to the second mark, introdudng the tip of the tube to the 
middle of the stomach and then to turn the patient on the right side 
Bv chanring the procedure to swallow only to the first mark, we find 
that theW passes along the magenstrasse of the stomach to the py - 
lorus very qakkXy. There is much less tendency to curl m the stomach 
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ment is present, but there are no CTjstab, stones ore present in more 
Ilian 90 per cent of the cases. WTien both crystals and pigments are 
present, stones are found in about 96 per cent of the cases. 

nesvLTs 

In the past fifteen years there have been somcwiiat more than 1,000 
duodenal drainages done at theLahcy Clinic. Most of these v, crc done 
in cases of suspected common duel stone or when it uas necessary to 
rule out the probable diagnosis of common duct stones. For that reason 
many of these patients were not operated on and therefore the accuracy 
of the interpretation cannot be verified. On the other hand, the follow- 
up on these cases indicates the probable accuracy in most cases and 
the following figures from 1,000 cases of duodenal drainage indicate tlie 
result. A normal biliary tract was found in 531 cases. There was evi- 
dence of hiliary tract infection, but not of stones, in an additional 226 
cases. Common duct stone was diagnosed 237 times and malignancy 
was diagnosed 6 times. In those cases which could be verified by opera- 
tion, the accuracy of the procedure of duodenal drainage was per 
cent. In many of the cases quoted above operation was not carried out 
because the drainage and the other findings indicated that the patient 
bad a normal biliary tract or ehc tlial Oie jaundice which was being 
investigated was of a nonsurgical nature and not one which would 
require operation. 

CONCLUSION 

Duodenal drainage as a diagnostic procedure is time consuming, 
rather difiScult for the patient and requires a good deal of the physi- 
cian's personal attention. In exchange for this an amount of informa- 
tion is gained whicli mahes tin's a valuable procedure and not one to be 
discarded lightly. Its proper use has saved a good many patients with 
questionable disease of the biliary tract from operation and has enabled 
us to verify the diagnosis of stones, indicating the need for further 
operation in many other cases. Its virtues when adequately appreciated 
outweigh its disadvantages sufficiently so that duodenal drainage 
sliould be used as a valuable adjunct to the diagnosis of biliary tract 
disease. 
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INTERPliETATIO.V 


TJie finding of a cJear or slightly turbid mahogany or a dark brovm 
fade indicates a normally functioning gallbladder. The finding of clear 
yellow bile or slightly turbid yellow bile indicates an actively func 
tioning liver and if the bile is crystal clear, it usually indicates a normal 
liver. As explained above, the turbidity due to precipitation of bile 
salts by the gastric acid is not an abnormal finding. The bile salts pre- 
sent a microscopic appearance of a rather homogeneous deposit of 
lemon yellow granules somewhat smaller than red blood cells, usually 
attached or grouped around long strands ot mucus. 

Large clumps of bile-stained pus cells and bile-stained bacteria may 
appear and often do appear in acute and in chronic hepatitis. In the 
very acute phase, the secretory' action of the liver is so greatly reduced 
that no bile may appear, but in later phases of the disease some bile 
can always be obtained. Bile-stained columnar epithelium usually 
indicates some disease or infection of the biliary tree and Is present 
rather constantly in cholangitis of varied grades. The presence of the 
pus cells mentioned above and of the epitheUal cells is conclusive evi- 
dence that an infectious process is going on. It is important to remem- 
ber that these cells should be deeply bile-stained. Pus cells which are 
not bile-stained do not originate in the biliary tract even though they 
may be found in the bile. The same b true of epithelial cells, although 
columnar epithelial ceUs are found only in the biliary tree. 

Tlie presence of clumps of gross blood or strands of bloody mucus 
throughout the drainage almost always indicates malignancy. An 
occasional small blood fleck may be seen in any bile, but the presence 
of an obvious amount of blood is not a normal finding. Tliis, of course, 
must exclude the possibility of a duodenal ulcer which might be bleed- 
ing, but it is assumed that ulcer has been ruled out by previous studies, 

Cholestcrin crystals and calcium bilirubin pigment almost always 
indicate the presence of stones, either in the gallbladder or in the com- 
mon bile duct. It is true tbal occasionally cholesterin crystals can be 
found in certain cases of biliary tract disease, particularly hepatitis, 
and they will often be found in bile subsequent to an operation when 
the common bile duct has Iieen opened and drained. Examination of 
the bile collected from the T tube for perhaps a ncek or ten days sub- 


sequent to removal of stones from the common duct will show the 
persistence of cholcsterin crystals and of caldum bilirubin pigment in 
the bile even though atones are not present, ^lien bile salts begin to 
appear in the bile again, the cholcsterin crystals promptly disappear. 
The presence of calcium bilirubin pigment, which can always be recog- 
nized after it has once been seen because of its clear golden yellow 
color attain is almost pathognomonic of stones. Wien crystals alone 
are nresent in the bile and there is no evidence of any calcium bilirubin 
pisment, Btonc are present in about 80 per cent of cases. UTien pic- 



LABORATORY AIDS IN 'IIlK DIAGNOSIS 
OF LIVER DISEASE 

JoUK \Y. Norcross and Rohkrt F. Bradley 

In the practice of modem medicine the study of diseases of the liver, 
in both their medical and surgical aspects, is taking a more iinportaiil 
place than ever before. Much progress has been made in recent years 
in the development of laboratory methods to detect lovf grade impair- 
ment of hepatic function and to help distinguish betw een the jaundice 
of conditions that are purely medical and those timt require surgery. 

It Is the purpose of this paper to discuss the value and limitations of 
the older procedures and of some of llie newer laboratory aids as they 
have been applied at the Lahcy Clinic. Early, accurate diagnosis 
becomes of greater value with our present-day understanding of liver 
abnormalities and improved treatment of liver disease. 

Our knowledge of the liver as an organ wiili numerous functions, 
some known and others as yet only suspected or partially under- 
stood, makes it obvious that no single test can be expected to give oil 
the required information in the study of disease of the hepatic and 
biliary tracts. There are some functions for which no diagnostic 
test is known and the specificity of oen the most reliable tests is at 
times questionable. 

The laboratory aids will be discussed under two groupings: the first, 
those procedures used routinely, ami the second, those procedures of 
value under special circumstances. 

IMtOCEOUUES USF.H BOUTINELY 

Bromsulialein Test. — This test w'as introduced in 1925 by 
Rosenthal and White. The dosage used is 5 mg. of dye per Kilogram of 
body weight, and a single blood specimen is taken at the end of forty 
minutes. In tliis way, the ability of the liver to remove a foreign dye 
material from the blood stream and excrete it can be measured. In a 
series of normal controls, the normal >'alucs have been found to be 
from 0 to 5 per cent retention at the end of forty minutes. Reactions 
to bromsulfalein arc rare and with few exceptions are mild. 

In a large series of patients with U\er disease of all types this test is 
unusually reliable in the absence of jaundice and has been show n to be 
at least as sensitive as any other single test of liver function. It is 
contraindicated in those patients who are suspected of having obstruc- 
tive jaundice because of the long period of time over which extremely 
high blood levels may be maintained and the inaccuracy of retentions 
directly attributable to mechanical obstruction in these patients. The 
value of this procedure in palienU whose jaundice is on the basis of a 
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TABLE 2 

L/iboratoby Piiocepubes Used OounNEty in the Study oe pATiEvrs wmt 
Li\En Dkbisb 


Test 

N'ormnl Value 

Dromsul/alein . ... 

O-Sperevntrfl^tionatend of 10 niinutee 

Cephalin-choleslerol floffiilation 

0 to 1 -b (at 48 hours) 

Thymol turbidity , 

ft to 3 0 umts 

'Thymol flocculation 

Otol+ 

Setunx bilirubin 

0 to 0.2 ni; per 100 cc. — 1 minute prottipl 
direct 

0.1 to 1.0 mg. per 100 cc.— totnl 

Urine bilirubin 

0 to 0.28 mg. per 100 cc. 

Urine urobilinogen 

l.O Ehrlich tiniU (2 to 4 p m. specinieul 

CboUsteroU loUl 

I to to 250 mg. per 1 00 cc. 

Cholesterol eater* 

60 to 75 per cent of total 

Alkaline phosphatase 

Serum protein 

1.5 to 4.0 Bodansky units 

Total 

6.$ to 8 0 gm. per 100 cc. 

Albviraiu 

4.0 to 5 5 gm. per 100 cc. 

Globulin 

l.S to 5.0 gm. per 100 cc. 


CephallrfCholeatcrol Flocculation Test. — ^Tlie llanf^cr cepha' 
lin-choWsterol-lloceulalion test was described in 1W8 and 1959,*’* and 
has been modified to increase its reliability. This test measures the 
function of the hepatic parenchymal cells in their ability to protluce 
normal serum protein components. When these cells are damaged, an 
increased amount of eamma globulin may be produced, uliilo normal 
serum albumin is formed in decreased quaalitj-. This change in the 
serum proteins causes a flocculation of the cephalin-cholesterol emul- 
sion in the presence of physiologic saline solution. 

In the first few years of its use, the test was subject to the serious 
error of giving many false positi%'e reactions. At present these errors 
have been almost entirely elirovnated by a number of important 
modifications. The most important of these are; 

1. The use of ripened ccphalin-cholcsterol antigen. The Difeo 
product has been most uniformly satisfactory. A fresh emulsion must 
be prepared daily. 


2. The serum plus emulsion plus saline mixture must be kept in the 
uark for the entire forty-eight liour period because of the pro>‘cn 
photosensitivity of the reaction. 

3. The test should he set up piomptlj so that the strum is not 
^ owed to stand more than five hours iu the Ueht «t room temperature. 
The cephal.iw;holesterol emulsion must be added promptly after the 
salme has been added to the serum. Fmsljy dra.vn serum may bo 

Iw enty-four hours if set up promptly on remoml to room (emperatiirc. 
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diffuse parenchymal damage is debatable, but we believe that serial 
tests at regular intervals may be an additional aid In evaluating the 
progress of hepatic function in such cases. 

It is important to remember that this test, despite its high sens!* 
Ihity, will not necessarily be positive in every given case of liver 
disease. Rather marked impairment, as shown by other tests, may be 
accompanied by a completely normal bromsulfalein value. 

From a surgical standpoint Jillle may be gained by Ilie use of the 
bromsulfalein test to decide wlielhcr a jaundiced patient is a surgical 
problem. Its chief value to the surgeon is in the nonjaundiced patient 
in whom serious liver damage may pennanently contraindicate an 
operative procedure or at least require intensive medical therapy 
first. In our experience the liver damage associated with gallbladder 
disease will cause an increased retention of bromsulfalein nearly twice 
as often as will be true with any other single liver function test. A 
similar observation has been made by Mateer. 


TABLE I 

LABORATonr FisDCNas cr Cases op Oasrnvcnvs JAirNoics as Coupared to 
I lepATOCELLVtAM Jaundice 


Test 

Uneorapbcsied OUl ruc< 
live Jsundics 

llepatoceUuIar Jaundice 


Not used 

Increased retention 

Cephaliii-cbolegterot tlocculs. 

UsusUy 0 to 1-f; not 

2+ or more 

tion. 

over 2+ 


Thymol turbidity 

Negalite 

Over 3 0 units 

Tliymof flocculation 

Not OVOT 1 +■ 

Over I + 

Increased late 

1 minute prompt (direct) 

Increased early 


(frequently) 


Increased late 

Increased early 


Increased 

Increased 

Urine urobilinogen 

.Markedly decreased in 
complete obstruction 

Increased 




ToUl 

Increased 

Decreased if damage 

Eaters. 

Increased 

Decreased if damage 

AlLaline phoapbatase 

Increased 

Decreased if damage 

Serum protein. 1 

Unchanged 

\Ibumin decreased if 
damage severe 

Stool urobilin . 

Decreased I ^ 

Unchanged eicepl in ob- 
structive phase 
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The thymol turbidity test has a sensiti^ly about 50 per cent that 
of the bromsulfaleiti or cepUalin-cholestcroI flocculation tests in a large 
series of all tjpes of liver disease. Its chief value accrues from the 
uiuformly negative results seen in patients nitli jaundice due to 
exlrahepatic biliary obstrucliou compared to elevated values seen in 
hepatocellular jaundice. The quantitative results in units give some 
index of the degree of patcuchymal celldamogc. 

During the convalescent phases of infectious hepatitis the thymol 
llocculation arid thymol turbidity tesU ore positive much longer than 
other liver function tests, making them of real value in detecting low. 
grade residuals of an acute hepatitis.* 

Thymol Flocculation Test.— This lest is a continuation of the 
thymol turbidity procedure in that the reagents and scrum used for 
the turbidity test are allowed to stand for eighteen to twenty-four 
hours and then the flocculation is read from 0 to 4 plus. Any value 
above 1 plus is considered abnormal. When jaundice is present the 
sensitivity of the thymol flocculation follows the some pattern out* 
lined for the thymol turbidity test. In patients without jaundice, 
however, the sensitivity is considerably greater than w-ilU the thymol 
turbidit) and approaches that of the cephaliix flocculation and the 
bromsuliCalcia tests. It is an excellent check on the very sensitive 
cephalin-cholesterol flocculation procedure, allhough a nogativo value 
111 the presence of a positive Hanger test does not necessarily mean that 
the latter is incorrect. For instance, in early hepatitis or cirrhosis, the 
ccphalin-cholcsterol flocculation test is often the only positive test. 
Conversely, in convalescent hepatitis when the bilirubin metabolism 
has become normal, the thymol turbidity and thymol flocculation may 
remain positive for a considerable period after nil other liver function 
tests are normal. 

Serum Bilirubin Test. — Degrees of jaundice, whether clinical or 
subcliiiical, are best measured by a method giving a prompt, direct 
reacting bilirubin (one minute) and a total bilirubin. We liave used 
tlie method of Malloy and Evelyn with the modification of Ducci and 
Watson. The normal values for prompt, one-minute bilirubin arc from 
0 to 0.2 mg. per 100 cc. and the normal values for the total bilirubin 
range between 0.1 and 1.0 mg. per 100 cc. It should be emphasized 
that values between 0.5 and 1.0 rag. per 100 cc. occur in only a small 
percentage of normals. 

Levels of hyperbilirubinemia required to produce clinical jaundice 
vary considerably. Subclinical jaundice occurs frequently and no 
study of liver function may be called normal unless both the prompt 
direct and total values are found to be within normal limits. Results 
of bilirubm determinations in obstructive jaundice give early increases 
m direct reacting bilirubin so that the total may also be elevated and 
later an attendant increase in indirect reacting bilirubin as well at 
which time the total bilirubin will be distinctly higlier. Hepatocellular 
yauwdice vs associated with a rather marked early rise in the indirect 
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4. False positive results occur at elevated temperatures. The per- 
centage of-thesc increases rapidly as temperatures rise above 27’ C. 
(80 t.) This means that during the summer incubation must be 
carried out at temperatures Lclow this level 
Wc ba\e adhered closely to these roodificatioas and readings are 
rnade at forty-eight hours. Any reading greater than 1 plus is con- 
sidered abnormal 

^ If a large series of patients nitli many t>pcs of liver disease is con- 
sidered, the cephalin-choiesterol flocculation test is approtimately as 
sensitive as the bromsulfalein lest in the defection of impairment of 
liver function. It is entirely unafTecled by jaundice. 

Perhaps the single greatest value of the procedure lies in the differ- 
eiitiation of jaundice associated with diffuse parench)7nal disease from 
jaundice secondary to exlrahepatic biliary obstruction. In the former 
Ij-pe of case, 3 or 4 plus reactions are the rule whereas in the latter the 
results are usually normal unless the oi>struclion is accompanied by 
biliary tract infection. Common duct strictures or common duct stones 
with cholangitis often give positive reactions. In our own experience, 
long-standing obstructive jaundice without infection usually does not 
give more than a 2 plus value. 

This test may have prognostic significance in some cases. Particu- 
larly is this true in portal cirrhosis where a persistently 4 plus reaction 
is frequently associated with early decompensation and a steady 
downhill course. As a general screening test for liver disease, the 
modified Hanger procedure is unsurpassed Wcausc of its sensitivity, 
reliability and simplicity. The surgeon will find it of value because it 
may bring to light an otherwise unsuspected hepatic damage which 
should be treated before operation is performed. In general the 
Hanger lest detects liver function impairment associated with gall- 
bladder disease with a sensitivity second only to the bromsulfalein test 
and gives about 30 per cent as many positive results. It must be empha- 
sized that positive readings with different liver function tests fre- 
quently do not occur in the same patient so that one procedure cannot 
be used to the exclusion of another. 


Tliymol Turbidity Test. — Tlie thymol turbidity test was first 
described in 1941 by Maclagen. Jl b another floccul.ilion type of pro- 
cedure and reflects the functional ability of tlie hepatic parenchymal 
cells to produce normal scrum protein fractions. High turbidities occur 
when there ore increased serum levels of beta globulin .and gamma 
globulin or some change in serum related to the combination of bala 

globulin with phospholipid. . . . 

Readitv^ above 3.0 units are considered dehiiilely abnormal. 
False positive results are very rare, and the test is unhampered by 
iaundicc or hemolysis. Occasionally, erroneous results will he obtained 
in this lest when the serum used is cloudy before the test is started. 
In such cases, clear serum should be obtained from tlie p.vtienl nnd 
the test repealed. 
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diEculty \ntb this procedure is found in llie time of excretion de- 
manded by tlic method. Most people, however, eliminate urobilinogen 
in largest amounts in the middle of tl»e day so tlint any grossly elevated 
excretion is significant regardless of collection time, and borderline 
values can be recUeeVed using the specified liours. 

Patients with clinical jaundice who excrete very low amounts or no 
urobilinogen in the urine and in whom no external bile fistula is present 
probably have complete or neatly complete exclusion of bilirubin from 
the intestine and malignancy should Iw suspected. If the thymol tur- 
bidity, thymol flocculation and cephalin-cholcstetol flocculation tests 
are markedly positive, then a low excretion of urobilinogen in the urine 
represents hepatocellular damage at the stage \\ here maximal obstruc- 
tion to the outflow of bile exists. In these cases, the reappearance of 
urobilinogen in the urine, usually in elevated amounts, suggests that 
the obstruction baa been released. As recovery proceeds the excretion 
of urobilinogen should gradually return to normal. Persisting increased 
amounts in the urine signify incomplete or delayed healing of the 
hepatic parenchymal cells. In out experience, many patients with 
carcinomatous obstruction to biliary outflow escieto normal amounts 
of urobilinogen in the urine because tbe obstruction is not complete. 

Excessive urobilinuria indicates that bepatic function is impaired or 
that there is excessive hemolysis and, therefore, an increased produc- 
tion of bilirubin. Urobilinogen excretion is elevated in the early and 
late stages of jaundice due to hepatic cell disease, whether due to in- 
fection or chemical poison, and it is frequently elevated in portal 
cirrhosis, chronic hepatitis and other liver disease not associated with 
jaundice. 

Cholesterol and Cholesterol Esters. — Cholesterol esters arc the 
chief factor in determining the rise and fall of the total cholesterol 
value and, therefore, have been determined in the study of patients 
with hepatic ond biliary tract disease. We have accepted normal values 
of 140 to 250 mg. per 100 cc. for total cholesterol, of which 60 to 75 per 
cent is due to cholesterol esters. 

In general, obstructive jaundice is associated with elevated total 
plasma cholesterol and ester levels. Tlicse values usually parallel the 
degree of hyperbilirubinemia. Parenchymal liver disease frequently 
gives total cholesterol and ester resulte that are normal or subnormal, 
and severe parenchymal liver disease usually leads to decreased values. 
When jaundice of short duration is seen witli a distinctly low cljoles- 
terol ester value, diffuse liver disease of the parenchymal type should 
be suspected. In cases of long-standing obstructive jaundice, partic- 
ularly of the common duct stricture type in which infection is often 
superimposed, repeated plasma cholesterol and ester determinations 
may be of help, for when these values begin to fall witliout relief of 
obstruction, an impairment of hepatic function due to a superimposed 
hepatitis has occurred. Elevated cholesterol values are seen frequently 
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type of biUrubm, but by the time jaundice is clinically evident the one 
minute bilirubin is usually also elevated. It is, therefore, obvious that 
bilirubin results are not of great value in determining which type of 
jaundice is present and whether or not the patient is a surgical problem. 
However, those cases in « hich the total bilirubin is moderately raised 
or very high, with a normal or only slightly elevated direct bilirubin, 
should suggest the possibility of a hemolytic Jaundice. Tlie greatest 
usefulness of the serum bilirubin determination is in following the 
progress of a patient’s jaundice and is the only way of knowing when 
subclinical grades of icterus are gone. Persistently elevated direct 
bilirubin indicates that some regurgitation is still taking place, whether 
from mild obstruction or residual damage to heptic cells lining tlic bile 
canaliculi. 


Urinary Ililirubin Test. — Wliile il is believed that no renal 
threshold exists for bilirubin, under normal circumstances the urine 
contains no more than a trace of this substance. With the highly 
sensitive teat now available, it is possible to detect small amounts of 
biliruhiauria. W'e have used the modiCied Ilanison spot test and tie 
semiejuantitative measurcmeol of bilirubin as described by Watson 
and Hawkinson.* One outstanding merit of tlie test is its great sensi- 
tivity In early infectious hepatitis in which bilirubinuria is noted before 
clinical icterus appears. There Is no adequate cxpJanalicm for this early 
appearance of bilirubin in the urine in this disease. 

Urobilinogen In the Urine.— Urobilinogen is formed from bili- 
rubin by bacterial reduction In the intestine. This pigment product is 
then chieQy eliminated in the feces but a fraction is reabsorbed into the 
portal circulation and either taken op by the systemic circulation or 
reconverted by the liver into bilirubin. The portion appearing in the 
systemic circulation becomes available for elimination as urine 
urobilinogen and its quantitative level in the urine depends under 
ordinary circumstances upon liver function. When the liver is function- 
ing normally and when the production of bilirubin is normal, only a 
very small amount of urobilinogen is left for excretion by tlie kidney. 
Complete absence of urobilinogen in llic urine strongly suggests that 
complete biliary obstruction exists as may occur with carcinoma 
obstructing the biliary tract. Tins may also occur in the stage of severe 
infectious hepatitis in which the bile canaliculi have been pluggcrl by 


cellular debris and edema. 

Tlie determination of urobilinogen by the simple quantitative 
Ehrlich reaction, as described by Watson.**'* has been used, a single 
two-hour specimen of urine being taken lietwccn 2 and 4 p.m. Normal 
values have been considered up to 1.0 Eriilicli units winch corresponds 
to 0 25 rag. of urobilinogen in this two-hour specimen. Any single value 
than 2.0 units is distinctly abnormal with the rare exceptions 
S oatienls whose urines give a /alselyiigb Lhrlkb reaction because of 
h gh levels of bilirubin or because of elevated amounts of albumin. One 
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structive jaundice is present the prothrombin time is prolonffed because 
of the exclusion of bile from the intestine and llic consequent failure of 
the absorption of fat-soluble Anlamin K. In sucli cases parenteral 
administration of vitamin K will be followed in a few hours by a return 
of the prothrombin value to normal, unless there is severe parenchymal 
liver damage. When hepatocellular damage is severe, «ilh or without 
jaundice, the prolonged prothrombin time will be refractor^' to vitamin 
K therapy. This lest of liver function has little sensitivity, as the failure 
to respond occurs only in the presence of very severe liver damage. 
Such a sign, liowcver, has real prognositc value and when surgery is 
contemplated, a failure of the ptolhrombin time to return to normal 
after the administration of therapeutic doses of vitamin K parenterally 
should bring to the surgeon’s attention the strong possibility of com- 
plete hepatic failure with hemorrhage postoperativcly. 

Ilippurie Acid.— Under ideal conditions the measurement of the 
ability of the liver to conjugate sodium benioale with glycine and form 
hippuric acid is an excellent lest of llie liver’s detoxifying and con- 
jugating function when the intravenous method is used. This test may 
approximately equal the sensitivity of bromsulfalein and the cephalin- 
cholesterol Oocculation tests in a large group of patients. At the present 
time we rarely use this test because it is dependent on normal kidney 
function and complete emptying of the bladder, thus requiring cath- 
eterisation in many cases. Because of the solubility of hippuric acid 
the technical laboratory procedure requires a limited amount of urine 
only, making any loss of tlie concentrated urine more important than 
would otherwise be the case. 

TjTosinurifl. — Tyrosine crystals appear in the urino when very 
severe damage to the liver parenchyma occurs. This is of little value 
in the early diagnosis of liver disease, but is anindication, whenpresent, 
of a poor prognosis because of rapidly advancing severe bepalocellular 
disease. As much as 2.0 gm. of tyrosine crystals may be excreted daily 
in cases of rapidly progressive acute yellow atrophy. Sometimes in the 
terminal stages tyrosine crystals may not be excreted so that absence 
of tyrosinuria does not necessarily mean an optimistic prognosis. 

Liver Biopsy. — Biopsy of the liver may be done in three ways: 
laparotomy, peritoneoscopy and by the use of the punch biopsy needle. 
While the first of these methods is the most satisfactory as a larger 
biopsy specimen may be obtained and because it is done under direct 
vision, from the practical standpoint the other two methods may bo 
used more frequently as a means of diagnosis. By tlie use of the peri- 
toneoscope the liver is visualized and the specimen taken from a cliosen 
site, but because of the simplidty of the needle punch biopsy method, 
it is gaining considerable popularity. This last method must be used 
w ith extreme care. It should not be done except in patients whose liver 
extends well beneath the level of the right costal margin, only when the 
prothrombin time is norma! and only in hospitalized patients. The 
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with cholelithiasis, but when subnonna! values are obtained, compli- 
cating parenchymal liver disease should be investigated before opera- 
tion is undertaken. 

Although the total cholesterol and ester results are not usually of 
real diagnostic help because of the normal or low figures seen at limes 
in obstructive jaundice, as noted above, and also because hepatocel- 
lular jaundice is sometirnes accompanied by elevations of the total and 
cholesterol ester levels, these determinations are of value in following 
a patient s progress. It may be said that a cholesterol ester percentage 
of 50^ per cent or less is an indication of dangerously failing liver 
function. 

Albumin-Globulin Ratio. — Tlic chemical determination of total 
Serum protein and its partition into albumin and globulin is used as 
an aid in the diagnosis of liver disease. It is particularly impaired in 
long-standing chronic hepatic abnormalities, but is of little value in the 
determination of early liver damage. Further study of the separation 
and measurement of protein fractions by electrophoretic methods 
appears to be the next step in obtaining closer correlation between 
liver function and protein values. 

Alkaline /’horpho/ote.— Measurement of serum alkaline phosphatase 
in Bodansky units is fre<|uen(ly used in the study of liver fanclion. 
Although most cases w ill faU into the commonly accepted range of 1.5 
to 4.0 Bodansky units, we do not attach any slgnilicancc to values 
below 7.0 units in the study of liver disease. In eases of obstructive 
jaundice without accompanying liepatocetlular damage the alkaline 
phosphatase is often mark^ly elevated. If there b accompanying 
hepatocellular damage the alkaline phosphatase may' be normal or 
only slightly elevated. 

In jaundice due to hepatocellular disease unassociated w ith obstruc- 
tion, the alkaline phosphatase levels may rise to the same range as 
those seen in uncomplicated obstructive jaundice, but they usually 
approximate 10 Bodansky units. In such cases, when tlic alkaline 
phosphatase values fall to normal or subnormal levels, the prognosis 
b poor, particularly when the bilirubin level rLscs coincidentally. The 
alkaline phosphatase is increased in hepatic disease without jaundice 
and the values in these conditions, while usually moderate, may occa- 
sionally be very high. There b no quantitative relationship between 
the height of the alkaline phfvspliatasc and the severity of the liver 
impairment. It becomes apparent that high values of serum alkaline 
phosphatase have little use in dbtingufahiog obstructive from bepato- 
Mllular jaundice in the individual case. 


LABOItATOnV PROCEDURES fSED UNDER SPECIIL CIRCU.XISTA.NCES 


Plasma Prothrombia.— A'onnaUy, protbrombin b formed by the 
liver in the presence of on adequate supply of vitamin K. When ob- 
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danger of bleeding is definite and the procedure must be done only after 
due consideration has been given to the advantages to be gained com- 
pared to the dangers that may be encountered. Our ejtperience with 
this procedure is not extenave. 

DISCUSSION 

Although a number of fiver function tests have been mentioned 
individually, it is important to use many of these laboratory aids as a 
unit in the study of any single case in which impairment of liver func- 
tion is suspected. A’ composite study of late or residual liver damage 
must be made in order to obtain any significant degree of accuracy. 
We beb'eve that this study should be used whenever surgery on the 
biliary tract is contemplated, as occasionally a dangerous operative 
procedure may be avoided in this way. From (he practical standpoint 
modification in the profile tests used in an individual case may be 
applied as follows. 

A. iVhe/i jaundice is present, the flocculation tests (thymol turbid- 
ity, thymol flocculation, ccphalin-cholestcrol fiocculation), urine bill* 
nibin, urine urobllioogco, serum bilirubin (one*minute direct and 
total), total cholesterol, cholesterol esters, and allallne phosphatase 
should be used. The prothrombin time should always be determined 
and if the original prothrombin reading is less than 90 per cent of nor* 
mal, the test should be repeated after the administration of vitamin K 
to ascertain the danger of hemorrhage and the severity of hepatocellu- 
lar injury. In the presence of ascites or edema, serum proteins are 
indicated. 

B. When jaundice is not present, the group of laboratory aids used 
in these patients should include the flocculation tests noted above, urine 
urobilinogen, urine bilirubin, bromsulfalein and serum bilirubin, both 
one-minute prompt direct and total. 

The laboratory aids, which under certain circumstances may prove 
of valuable prognostic significance arc; the cholesterol and cholesterol 
esters, altaline phosphatase, prothrombin and tyrosine crystals in the 
urine. 

In the routine use of a series of tests for hepatic function, we have 
observed in several patients with metastatic carcinoma of the liver, 
moderate to marked degrees of bromsulfalein retention while the floc- 
culation tests liaic given normal values. BTjen this combination of 
results is found, consideration should be given to the possibility of 
metastatic carcinoma of the liver. 

■SSTven there is evidence of severe hepatocellular damage in conjunc- 
tion with obstructive jaundice, there is much to be gained by delaying 
the surgical procedure until maximal improvement can be obtained 
by medical therapy. 



CHOLANGIOGRAPHY 

Ma-gnus I. Smedal and C. Fbankun Sornbergeh 

Visualization of the biliary trad by means of opaque media is 
resened, in this clinic, primarily for those cases in wliicli a plastic 
operation or a repair of a common duct has been performed or Rhen 
the common duct has been opened and a T-tubc left in it. In rate 
instances in which anom»li« of the common duct have been en- 



Fig. ITO, a and b -~-Normat chotangioSTams (a anteroposterior and b lateral) 
taken eight dars alter a chol«c>9tectowy and choledochoatoniy ytilU insertion 
of the T'tube. The findings at operation were cholecjslitis with numerous small 
cholesterin atones, some of which were impacted in the common bile duct, and 
cholangitis secondary to biliary stasis The T-lube was remored on the tenth 
postoperative day. 


countered at operation, subsequent cholangiography may be of value 
to determine function. In some groups it is routine practice to make 
cholangiograms during the initial operative procedure before opening 
the common duct, but this is not done in tha clinic. Cholangiography 
is used entirely as o diagnostic procedure following a surgical operation. 

Diodrast is the medium employed and only occasionally is it injected 
under fiuoroscopic control. The usual technic is as follows: with the 
patient supine on the radiographic table, 10 cc. of diodrast is injected 
uiider sterile conditions into the T-tubc, using a syringe and exerting 
no more pressure than would be necesary tor intravenous injection. 
The biliary tract can be filled with diodrast by the force of gravity 






Fig. 1T3, a and b. — CdoUngiograiDS anteTopasleiioi and b lateral) iUustiating 
pailial obstruction of the comiooit doct owing to numerous stones in the biliary 
tract. The patient had previonaly bad a cludecystectomy and choledochostomy 
elsewhere and the T-tuhe was still in portion. At the second operation numerous 
stonea were i«mo\ed {tow tb« eomfoon duet and a second cholangiogrBro taken 
Iwehe days later was normal. 
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Fig. 171,— Normal cholangiogram taken on tbe twelfth postoperative clay- Tbli 
patient bad had a obolecystgastroetomy elsewhere alx yeara previouiily and at tbe 
aecoad operation cho{ec)9(itit with atones was found. The cholecyalgastrosloioy 
was disconnected, and a cbolecyatostomy and cboledochostomy were done, with 
insertion of the T-tul;« into ti»« common duct. The T-IuIjo was remoied on the 
thirteenth poatoperatite day. 
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Fig. ITS — Cbolsc^stJejuBOsWmj with a dilated proximal common LLle dticl 
that 19 obstructed. Note the retrograde filling of the cystic duct and a portion of 
the gallbladder. A Collow>up film fifteen ntinutea after injection showed that most 
of (he dye bad left the biliary system. 




Fig. X7t, a and 6.— Sligbl narrow log of Ibeduta) common duct without ebitruc- 
Jion. Tha roeatgenogrami ware laten fourtaaij <!a)i after aperathn foUowiog 
cbolec)«(eeloRiy with <hor«docboi>tomy and iiHcrti'on of the T-tuLe; i waa taken 
thirty minutes after a. At operation, the gaUMadder wsi fu)) of necrotic etonas 
end one etooe wai lodged in the dialal end of Ibe common duct Becatue of the 
marked regfosal iaOammatory proceea. a smaU porlioa of iLelittraijacent lo the 
gallbladder was also resected. Microscopic examination of tbe liver ipeclmen 
showed marked periportal ioilammatlon and 6bro«ia 
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inlierenV iw tl\e up-cndcd T-lube itself wbeii the free eiul is no more 
than 10 inches loiifr. Using the sjTinge method, we stop the Injection 
nl the slightest evidence of resistance and proceed with the radi- 
ography. Out routine for taking films consists of making n plain film 



Fig. 178 — A portion of the Inliary tract outlined by gas in a CB<e of chronic 
intermittent Inliary obstruction with cirrhosis. 

before injection, an anteroposterior stereoscopic and a right lateral 
film of the right upper quadrant of the abdomen immediately after 
injection and a single anteroposterior and occasionally a right lateral 
film fifteen to thirty minutes after injection. The T-tuhe is clamped 
immediately after injection and remains clamped until the fifteen or 
thirty minute film has been taken. Film size used is either 10 by 12 or 
11 by 14 inches, depending upon the size of the patient. 
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Rg. 177 — Gfn [n Ihe gallbUdJer of a patient In wlirwn a choJec>’stduO(leno<tOTny 
bad liren done. 



MEDICAL MANAGEMENT OF DISEASES OF THE BILIAKY 
TRACT 

Satia M. Jordan 

The medical mmiagement of biliary tract disease concetas lUe 
surgical and purely medical types. In the former, preoperative and 
posloperaliNC managoient ia often as important as the operation itself 
in the attainment of a successful outcome. 

The most important disease of the biliary tract is cholecystitis with 
or without stones. There has been and still is controversy regarding 
the necessity for surgery in cither of these conditions. The subacutely 
inflamed gallbladder and the so-called “silent *’ stones Imve by some 
been regarded as innocuous. Impressive statistics may be quoted 
regarding the autopsy findings of licalcd inflammatory lesions and 
stones which have never caused symptoms during the life ofthepatient. 
While these statistics indicate that certain individuals do escape the 
penalties of this pathologic condition in the biliary tract, they give no 
data on the equally impressive fact that stones which are “silent," 
sometimes c\en for years, may cause sudden and irrevocable disaster. 
Perforation, obstruction, inflammation of the cystic and common ducts 
and secondary li\er damage and pancreatilhs may occur without 
warning and give rise to irreparable damage. This is not only a pos- 
sibtliiy but is so frequently a clinical gallstones are, 

m out opinion, never innocuous even though "silent" and in all cases 
are an indication for surgery. 

With that policy establUhcd, accuracy of diagnosis is of the highest 
importance. It is as necessary to be certain that gallstones are actually 
present as it is to urge their removal if they are present. While the 
history may be completely typical, with mild to e.vcruciating upper 
abdominal pain radiating to tFie angle of the scapula and sometimes 
to the nech, and attended by vomiting, such an attack of acute indi- 
gestion is not always due to gallbladder disease and gallbladder disease 
is not always attended by such violent symptoms. In other words, one 
may strongly suspect but not .diagnose by the history alone. Tender- 
ness in the right upper quadrant after such an ottack is additional 
evidence for gallbladder disease, but again not entirely conclusive. 

The Graham-Cole mclltod of visuoUzalion of the gallbladder, espe- 
cially with the use of the newer dye preparations, is practically infal- 
lihle when all conditions are perfect, but as with all tests this is often 
impossible to attain. A iiormalgallbladdcrmaynot fill because ofspasm 
of the sphincter of Oddi associated with a spastic condition elsewhere 
in the digestive tract as, for example, the pylorospasm associated with 
duodeiml ulcer or the general spasticity found with irritable colon. In 
these p.uients a period of medical treatment will relieve the sp.ism and 
permit nonnal iilhng. 
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casts, cliolecystectomy roust be postponed, sometunes indefinitely. 
However, irvoderrv preoper&tive and postoperative care, conibiiicd w itli 
the recent advances in anestliesia, have made it possible to cope with 
all but the most serious cotapbcatlons so tliat cholecystectomy may 
be safely carried out. 

Not infrequently, extraneous circumstances also prevent a patient 
[tom having cholecystectomy done as soon ns it is indicated and it 
becomes necessary to put such a patient with gallstones on an ambu- 
latory regimen for weeks or months before the operation can be 
performed. It has been considered good usage in the past to advise a 
fat-free diet and a cliolagogue in such cases. In our experience, these 
measures are not indicated if there is no jaundice or liver damage. The 
jaundiced patient, of course, requires special preoperative care and 
operation as soon as it can safely be done. 

The patient, however, without liver damage should be treated witli 
the same regimen given to patients with functional indigestion of any 
type. This is done in order to prevent spasm elsewhere in the gaslro- 
inlestinal tract since such spasm is frequently associated with spasm 
in the cystic duct. This in turn gives rise to stasis in the gelibladder 
with resultant inflammation and stone formation. 

The nutritional state of the patient is important. Tlie obese should 
have -weigbl reduction measures, including the omission of fats, during 
the preoperative period, aince the desirability of the nonobese slate 
for all surgery is beyond question. On the other hand, the malnourished 
patient can be treated preoperalively with the inclusion of easily digest- 
ible fata, such as cream and butter, in his diet with complete impunity. 
It is necessary, however, to have these diets conform to the easily 
digestible type. There must be no food from frying pan or deep fat and 
no pastries, cakes made with fats, or shortbreads. In such fo^s fat is 
so combined with other food materials that extra digestive effort is 
required to break down the combination. It is this extra effort which 


creates spasm and cholecystic disturbances. Often raw fruits and veg- 
etables, pork products and veal, corn products, candies and nuts, salad 
dressings and condiments have the same disturbing effect and must, 
therefore, be avoided during this preoperative period. Supplementary 
ritamin therapy and a good hypenic regimen of rest and exercise are 
likewise valuable preoperative measures. 

Complete relief of symptoms may be the result of such preoperative 
treatment but if this is the case, tbe policy of cholecystectomy, even 
for silent stones, must still be urged. 

For the patient’ who has had functional indigestion combined with 
gallbladder disease, a careful postoperative dietary and antispasm 
regimen is on indispensable adjunct to surgery. The hospitalization 
foUoinng cholecystectomy provides an excellent opportunity for this 
treatment, which is usually called bowel management, since the so- 
called irritable colon is the obvious locus of dysfunction. Hypermotilily 
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The interpretation of radiolucent shadows in the galibladder area is 
frequentJy difficult because of tJje sitadons of intestinal gas wticfi 
closely resemble those of cholesterin stones. If such shadows are out- 
lined by rings of increased density and are present inall films beforeand 
after contraction of the gallbladder it is practically certain, however, 
that they represent stones, neleaseof Uie gallbladder from gas shadows 
can sometimes be obtained by taking films in the upright position. 
These films are especially satisfactory' in the nonobese patient and 
particularly when compared with (liose taken in the prone position. 

If there is still doubt after careful evaluation of the Grahara-Cole 
test, it is sometimes wise to treat the patient conservatively and for 
functional digestive disturbances for a short period of time, usually 
from a week to several weeks, and repeat the lest. 

In our experience it is unwise to advise surgery for gallbladder disease 
until a complete gastrointestinal survey has been appended to a thor- 
ough Iiistory and physical examination. One should be cognizant of 
the presence or absence of peptic ulcer, diverliculosis, irritable colon, 
achlorhydria, gastritis, regional enteritis or colitis as w-ell as neoplasm 
or benign tumors before cholecystectomy is advised. PreeperatiSe 
decision should be made as to tbe necessity for other treatment before 
or after cholecystectomy. 

The presence of gallstones is, we believe, an irritating factor in peptic 
ulcer, irritable colon and gastritis, and cholecystectomy should be 
followed immediately posioperalivety by medical managment of such 
conditions. A previously refractory duodenal ulcer often heals very 
satisfactorily when the Irritation of a diseased gallbladder has been 
removed. 

The removal of a diseased gallbladder, on the other hand, does not 
by any means cure a patient of his symptoms if those symptoms have 
been due at least in part to the functional digestive disturbances which 
we call the irritable colon. 

For practical consideration, there are two groups of patients with 
gallbladder disease: first, the group who have had intermittent attacks 
of upper abdominal pain, usually localizing in the right upper quadrant 
and referred to the angle of the scapula, and who between attacks have 
no residue of indigestion. When the gallbladder is removed from the 
patient in this group his symptoms disappear. Tlie second group is 
almost constantly disturbed by chronic indigestion, constipation or 
diarrhea and often sliifting distress ascribed to gas, with or without 
distention. Tliese patients have an irritable colon which, unless treated 
postoperatively, will continue to cause the same symptoms as before 


operation. , , . „ . . 

It Is therefore, of prime importance for the postoperative well-bemg 
and happiness of the patient to determine by clinical evaluation into 

which croup his sjmptoms place him. . 

In some instances of serums disease e|sewh-re. ,n severe .Hr.liac 
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disease was mentioned. Except for the occasional parasitic involvement 
of the gallhladder and biliary tract with such organisms as the Giardia, 
Echinococcus, Ascaris and Tncnia, which require specific anlihclmin- 
thic therapy, only functional disturbances of the biliary tract can be 
considered purely medical. In the consideration of such functional 
disturbances it is important to recognize the integration and coordi- 
nation of the biliary tract with stomach, small intestine and colon. 
The mechanical phenomenon of spasm which is the factor underlying 
most disfunctions elsewhere in the digestive tract is likewise respon- 
sible for cholecystic and common duct dysfunction. There may be pain 
in the right upper quadrant and a nonOIling gallbladder with the 
Graham test, due entirely to a functional disturbance and occurring 
concomitantly ivith such ^sturbances In ibe colon, small intestine and 
stomach. Tlie same treatment as described above lor the postoperative 
patient should be used in these cases and when there is no organic com- 
plication, this treatment will be adequate. 

In conclusion it should again be stated: (1) that inflammation of the 
biliary tract and stone formation arc olways surgical conditions; (2) 
that combined with surgical treatment there is need for preoperative 
management in certain cases and for postoperative medical treatment 
in the large majority of cases. The importance of concomitant func- 
tional disturbances cannot be overemphasized if tiie goal of complete 
relief of symptoms is to be attained. 



616 


SARA M. JORDAN 


of the small intestine as well as pylorospasm is, however, usually a con- 
comitant condition and is relievable fay the same treatment. For the 
first few days after cholecystectomy a very bland diet is used; such 
foods as cream of wheat, milk toast, soft poached egg on toast, malted 
milk, weak tea and warm milk are used in frequent small feedings. 
Heat is applied to the abdomen at regular intervals and only warm 
food and drink are given, hot water being used as much as desired. Oti 
the second or third day, belladonna or some synthetic antispasraodic 
is given, either with or without small doses of phenobarbital. Tlie usual 
postoperative gas distress is thus minimized or completely prevented 
and the digestive tract is protected mth as much rest as is compatible 
with some nutritional funclioo. Gradually, other easily digestible foods 
are added, including meals, except pork and veal, and cooked vegeta- 
bles, exclusive of the cabbage group, turnips, tomatoes and corn. Experi- 
ence show s that garden lettuce without dressing, celery and raw carrots 
•may be used in most cases. The only raw fruit allowed is orange juice 
and this must be diluted with hot water. Cooked fruits, including 
canned fruits, best cooked again after removal from the can, may finally 
be added. Soft puddings and custards may be added in the early stages 
of this diet. No ice cold food or drink is included. On the third day. a 
saline rather than a soapsuds enema is given and from then on small 
retention oil enemas are given when necessary supplemented only when 
absolutely necessary by saline enemas. Frequent rectal examiaations 
indicate the need for such intervenliou. No postoperative laxatives arc 
used. If there is a functional achlorhydria, as determined preopera- 
lively, hydrochloric acid is prescribed and the condition again checked 
postoperatively. Hypcrcblorhydria is likewise checked ond controlled. 

In cases of long-standing chronic indigestion, such a bowel manage- 
ment regimen must be continued for some months or even permanently 
after cholecystectomy in order to have complete and permanent free- 
dom from symptoms. In cases of habitual constipation and laxative 
abuse, a gradual resumption of normal bowel function will be attainwl 
with a permanent omission of laxatives. 

It cannot be overemphasized that patients with chronic indigestion 
and gallbladder disease require this postoperative management for full 
relief of their symptoms. Ti»e disgruntled unhappy patient who “still 
has the same trouble ” after removal of the gallbl.sdder is in most cases 
sulTering from an untreated functional disturbance concomitant willi 
and irritated by a diseased gallbladder but unrelieved by the mere 
removal of the gafib/adder. 

Cholecystic disease includes polyp of the gallbladder ond malignancv 
of the gallbladder or of the ampuUa of Vater. In all those conditions 
medical management consists only of as early diagnosis as possible and 
a postoperative regimen designed for palliation of symptoms and pro- 
tection of digestive function. 

At the beginning of this paper, a purely medical type of biliary tract 



PREPARATION OF THE JAUNDICED PATIENT FOR 
SURGERY 

Frances H. SMirjt 

The preparation of the jaundiced patient for surgery docs not 
depend so much on the cause of his jaundice as it does upon the amount 
of liver damage associated with it. This can be determined with con- 
siderable accuracy by use of the liver function tests described else- 
where in this issue. In addition, other pathologic states are frequently 
associated with the liver damage, directly or indirectly dependent upon 
it or upon the disease process responsible for the jaundice, which require 
specific therapy. The most important of these ore anemia, malnutri- 
tion, avitaminosis and impaired electrolyte and fluid balance. 

Anemia. — The rapid restoration to normal of blood deficient in cells 
or hemoglobin is. of course, accomplished most readily by transfusions 
of whole blood. The number of transfusions required in a particular 
case is variable. At the Lahey Clinic a hemoglobin of 12 gm. and a red 
cell count of 4,000,000 is considered an absolute minimum in a patient 
about to be operated upon. If time and available blood permit, a nor- 
mal hemoglobin and red cell count should be obtained. 

If the patient is to be prepared over a period of a week or more, which 
is frequently necessary in cases of severe liver damage, an oral iron 
preparation should be given in conjunction witli the transfusions in 
cases of hypochromic anemia. The elixirs of iron ore contraindicated 
in liver disease. 

Malnutrition.— Malnutrition plays an impoilanl role in tlie 
prognosis of many jaundiced patients. Tbe extent of this process is 
often difficult to gauge, particularly in the obese patient. The safest 
guide is found in the determination of the total serum protein and the 
albumin and globulin fraction. It must be emphasized that it is the 
absolute amount of these components rather than the albumin-globulin 
ratio which is important. In using these determinations as criteria it is 
important to make sure that the patient is adequately hydrated. In a 
dehydrated patient a total protein of 6.4 per 100 cc.> for example, 
may, after an intake of 3000 cc. of fluid for two days, decrease to 4.2 
gm. or low er. In this same connection it should be borne in mind that 
one of the commonest causes for elevation of the globulin fraction is 
dehydration, so that until dehydration is corrected this finding is not 
on indication of liver damage. 

Tlie correction of malnutrition in patients with liver damage is not 
olways an easy process. The malnutrition may be due to persistent 
vomiting with or without diarrhea, to anorexia, or to deficient absorp- 
tion with or without the other factors mentioned. In any case a high 
calorie, high protein, high vUimun diet in which the fat intake is eur- 
619 
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food but who can take fairfy large quantities of semisolids the pre- 
operative regimen is as follows: 



SesiiuQUio Diet 

1 glass (medium size) 



Generous cupful 



3 heaping leaspoonfuls 


10% cream 

2 tshlcspoonfuls 

9 A.M 

ttliiles of 2 eggs 

Orange juice 

1 glass (medium size) 

10 A.M. 

Eggnog* 



Milk 

1 cup 


White of \ egg 

3 lieaping teaspoonfuls 

tl AW 

Cream aoup 

1 glass 


Mashed poUlocs 

(1 medium size potato) 


Pureed vegetables 

H cup 


Orange juice 

1 glass 

12 Noon 

Cocomalt 

1 glass 

2 P.ii 

Eggnog 

As above 

3 P.M. 

Orange jtuce 

1 glass 


Cereal (Pablura) 



Sugar 

3 heaping teaspoonfula 


Skimmed roilk 

H cup 


leUo 

kj cup cooked 


Skimmed ntllk 

k^cup 


Orange juice 

1 glaia 

5 P.M 

Cocomalt 

1 glass 

6 p u 

Eggaog 

As above 

7 p »i 

Eggnog 

As above 


* One or two eg^o^ mO)' be made with the whole egg; the remainder stiould 
be made without the yolks because of ibeir high fat content. 

This may be supplemented by parenteral fluids and vitamins as above. 

For those who can lake little, if anything, by moutli, the customary 
procedure is to give 3000 to 4500 cc. of fluid daily parenterally of which 
1000 to 2000 cc. are amino acids. 1000 to 2000 cc. are 10 per cent 
glucose in water, and the remainder blood, plasma or physiologic 
saline solution. 

Avitantinosis. — Because of its vital relationship to bleeding in 
patients with jaundice with or without liver disease, acifaminosts K 
lias attracted tlie greatest amount of attention from the standpoint of 
both diagnosis and treatment. Postoperative bleeding in these patients 
was a common finding difficult to control and frequently fatal before 
the studies of Quick in 1937 and Warner, Brinkhous and Smith in 1938 
showed tt to be due to inadequate prothrombin in the blood. This 
deficiency is a result of cither a failure of absorption of vitamin K from 
t!ie intestine or tlie inability of the liver to use the vitamin in the 
production of prothrombin. 
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(ailed lias been slionn by numerous investigators to be of great 
importance in protecting the liver, not only against the disease for 
which operation is necessary, but al^ against the associated trauma of 
surgical procedures, anesthesia, and metabolic disturbances of the 
postoperative period. During the latter period (he liver is frequently 
called upon to combat shock, (o detoxify the sulfonamides or other 
antibiotics and sedatives, as well as to take the leading part in repara- 
tive processes. 

In the work done initially on protecting the liver against operation 
it was thought that carbohydrate was (he most important of the 
nutritional factors. Later, however, it was shown that amino acids, 
particularly the sulfur-bearing amino acids, had as important if not a 
more important place. Both of these schools of investigation agreed 
that fat should he reduced to a minimum. Lately, however, some 
investigators have advanced the theory (hat amounts of fat necessary 
to make (he diet palatable and hence insure a high caloric intake 
is of greater importance than a diet which is so low in fat that it is 
unpalatable and therefore not taken. Jn our bospifoJJzed patieots. 
however, we have not found it ncccs.sary to give mere than 40 to 50 
gm. of fat per day to make the diet acceptable. 

A diet containing 110 to 140 gm. of protein, 350 lo4S0gm. of carbo- 
hydrate and not more than 40 to 50 gm. of fat for patients who can 
tolerate solid food may be prepared as follows: 

Uf<akS<ul lAtfKhnm Otnntf 

1 cup fruit juice with LeanrDeat-.^icetb)rSby cup cottage cbeeM or 
2 l»p sugar ioclies rioaU aerving lean uiMt 

Cereal allowrd willi 2 Potato aubsil(u(« Cooked VFgelable 

tip. lugar Cooked vrgvuUe 1 sKce white hrrad or 

cup skim milk I slice while bread or ersekers 

1 slice toait crackers 1 Up. butler 

I Up butter I Up. butter 1 Ib jelly 

1 tb. Jelly Icupfmit jairc wilb 2 t«p Cooked fruit 

lugar (lard caody — 1 ounce 

Dessert Fruit juice — 1 cup will* 

2 Up. sugar 


This diet should be supplemented by accessory feedings composed of 
1 cup of skimmed milk, 2 to 4 tahlespoonfuls of a protein supplement 
such as Dietene, Casec, Essenamioe or similar preparations, vrith 
flavoring and 1 teaspooofiil of sugar. The accessory feedings are best 
given one hour after the preceding meal, three times a day, in order 
not to dull the appetite for the succeeding meal. This regimen provides 
an intake of 2000 to 3000 calorics a day. _ 

Additional supplements, depending upon the general condition, of 
ifino to 2000 cc. of 10 per cent glucose in water parenterally with added 
vitamins may be given. For patients who are unable to tolerate soLd 
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mg. of thiamine chloride. In patients who can tolerate oral preparations 
2 tablets three times a day ot \dlaniin B complex or 1 teaspoonful of 
liquid vitamin B may be given. Tlicse preparations are of greater 
value than the concentrated preparations which, because they ore 
synthetic, ore composed of certain components only of the B complex. 

If these occur in unbalanced amounts they may harm rather than 
help the liver. In addition, the liquid preparations and crude liver 
extract furnish almost all of the B complex (thiamine is lacking in 
crude liver) and because this is true are more naturally balanced 
preparations. It is the balanced preparations which are of therapeutic 
value to the damaged liver. 

There has been considerable investigation of the effect of tilamin C 
on tissue healing. Our practice is to give 500 mg. once a day in the 
immediate preoperative and postoperative periods and 60 mg. three 
times a day for a month to six weeks following discharge from the 
hospital in addition to the dietary intake of this vitamin. In patients 
with fatty livers choline chloride 4 to 6 gm. a day in divided doses has 
proved of value. This should be administered in simple syrup. If a 50 
per cent solution is used, 1 to 2 teaspoonfub with eadi meal furnishes 
the required amount. 

The remaining known vitamins are not thought to be of particular 
signi&canco in patients with liver disease and no special care is taken to 
supply them to the patient unless need for them arises from coexisting 
deficiency states. 

Electrolytes.— Tlie importance of the electrolyte balance in any 
patient, particularly those about to undergo operation or upon whom 
major surgical procedures liave been done, hinges upon the roles of 
sodium and potassium as osmotic forces governing the distribution of 
the intracellular and extracellular fluid of tlie body. Sodium largely 
occurs as sodium chloride; therefore, determination of the chloride 
level will give, for practical purposes, an accurate picture of the 
sodium concentration. Since the sodium and potassium ratio is fixed 
except in certain diseases no further investigation need be undertaken. 
\ few basic physiologic considerations are helpful. The average 
patient requires 5 to 6 gm. of salt daily. BTien vomiting, diarrhea, high 
fever, diaphoresis, fistulas or drainage from the gastrointestinal tract 
give rise to increased loss ot chloride beyond the normal daily loss, 
the requirement is increased. Fluid lost in this way should be replaced 
volume for volume by physiologic saline solution. If this is nof the 
case 600 to 700 cc. of normal saline solution daily, given intravenously 
or by clysis, to patients in wliom parenteral administration is necessary, 
is sufficient to maintain the chlorides at a normal lev el. 

The importance of giving enough and no more cannot be sufficiently 
Stressed. Too frequently, Uie practice of giving 1000 to 1500 cc of 
normal saline solution daily after operation is considered routine' In 
soung patients with adequate cardiovascular-renal reserves the body 
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In cases in which the disturbance is primarily obstrucli>e, sitamin 
K, a fat-soluble substance, is not alBorbed from the intestine because 
the lack of bile salts prevents the lowering of surface tension necessary 
to perniit fat-soluble substances to traverse the intestinal mucosa. 
In severe liver disease, although vitamin K is readily available, the 
liver may be unable to utilize it to manufacture prothrombin. 

In obstructive jaundice, therefore, parenteral administration of 
vitamin K will cause a rise in the prothrombin level. This is readily 
accomplished after a latent period ranging from hours to days by the 
intramuscular administration of one of the synthetic naphthoquinone 
derivatives in amounts varying [torn 4.8 mg, to 9 mg, per day. 

Inpatien^ with severe liver disease the prothrombin can be restored 
only by giving transfusions of whole blood or plasma. It is important 
to remember that prothrombin is rapidly destroyed in alltalinesolulions 
and at room temperatures, so that citrated LIo^ and blood which has 
been kept for tn enly-four hours or longer at room temperature are not 
suitable for restoring lowered protlirood>in levels to normal. Plasma 
separated from fresh blood ami Immediately frozen retains most ©fits 
prothrombio activity for montlis, as does desiccated plasma. In the 
tatter, restitution of the plasma with 0.1 per cent citric acid instead of 
distilled water does much to preserve the prothrombin activity which 
is otherwise lost.* 

Vitamin A defieieney also is frequently found in the jaundiced 
patient. Like vitamin K, it and its precursor carotene are fat-soluble 
and depend on bile salts for adequate absorption through the intestinal 
mucosa, ^\’bea carotene is available to the liver It is there changed to 
vitamin A. Deficiency in vitamin A is widely associated with night 
blindness so that this aspect of the deGciency is often regarded as the 
only one. It should be remembered, however, that the health of the 
epithelial structures of the body depends on adequate supplies of 
vitamin A and that this is applicable to the epithelial lining of the 
gastrointestinal tract including the biliary system. It is possible, 
therefore, that vitamin A deficiency may in some instances play a p.irl 
in transient or permanent obstruction to the common bile duct follow- 
ing operation involving this structure. Doses of 5000 to 10,000 units a 
day are recommended which may be administered by capsule. Pro- 
longed larger doses may depress llie prollirombin level.* 

Vitamin B is stored by the liver. So much has been written and so 
much is being discovered about the several fractions of lliis complex 
that no attempt will be made to summarize its role in this article. It 
should be stressed that various fractions of vitamin B complex are 
essential to the metabolism of carbohydrate and since carbohydrate 
forms so much of the caloric intake of patients nilii lifer dmase. it is 
mandatory that vitamin B complex be given in adequate amounts to 
these patients. This is best supplied by intramuscular injections of 
crude liver extract, cc. daily or on altern.vle days together with 10 
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detoxified by the liver it is not a respiratory depressant so that the 
dangers of overdosage are not comparable. 

In giving barbiturates to patients with liver damage it is important 
to avoid those wbich depend for their intensity and duration of action 
on rapid destruction by the liver. Even those barbiturates which have 
an alternate route of excretion by way of the kidney may exert several 
times their usual effect In the presence of liver damage so that they 
must be used with caution. 

Intravenous alcohol, which is useful postoperativcly as an anodyne 
and to combat depression, should be carefully avoided in patients with 
liver disease. 

Pruritus. — The problem of itclung is frequently troublesome. No 
single safe method has been found which affords relief in every case. 
Adequate sedation is necessary in the severe cases. In milder cases the 
intravenous injection of 1 gm. of calcium gluconate in 10 ce. of saline 
solution administered slowly once or twice daily, has given relief. 

Starch or oatmeal baths or the local application of calamine lotion 
with 0.5 pec cent phenol may be employed with benefit. 

Preparations of ergot should not be used for the relief of pruritus in 
patients with liver disease, since serious accidents have been knbwn to 
occur. 

SUMMAItY 

The preparation of tlie jaundiced patient is discussed in respect to 
the following'. (1) anemia, (2) nutrition; (3) vitamins A, B, C and K; 
(4) electrolytes; (3) fluids: (6) sedatives and analgesics, and (7) 
pruritus. 

Methods of administration, amounts lo be given and contraindica- 
tions are specified. 
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cau witlistand this unphysiolo^c onslaught. In older patients and in 
those mth diminished canliorascular-renal rcsen'es a dire train of 
results may follow. The increased sodium chloride causes retention of 
tissue fluid which reaches considerable amounts before its presence is 
suspected. Its early manifestations may take the form of drowsiness, 
pylorospasm with vomiting, constipation or distention. Increasing 
edema may endanger the safely of suture lines and wound disruption 
may occur. Wien the warning signals are unrecognized, generalized 
edema may develop, irreversible processes be established and death 
result. 

In patients with lo-pochioremia roughly O.S gm. of sodium chloride 
per kilogram of body weight is needed for each 100 mg. less than 560 
mg. per 100 cc. For example, for a 70 kilogram patient with a plasma 
chloride of 370 mg., 0.S gm. X 70 X 2 = 70 gm. salt is needed to 
restore the serum chloride to Die normal level. 

In patients In w liom oral feedings may be given, this may be supplied 
in the form of salt tablets (usually best tolerated in the enteriocoated 
form), by salt in water, and by the libera) use of salt with the meals. 
\Vhen it must be given parcnterally 4000 to 6000 cc. of normal laflne 
solution daily «dll restore the balance in thirly-six to forty-eight hours. 
It is of considerable importance, however, to check the patient's 
progress by plasma chloride determinations every twenty«four to 
forty-eight hours when the patient is in the critical preoperative 
and postoperative period or when large amounts of fluids are being 
administered. 

Fluid Balance.-*‘Ia addition to the consideration already men- 
tioned regarding nutrition and electrolyte balance, the maintenance 
of the fluid balance depends upon supplying sufTicient fluid to provide 
for adequate kidney function. A urinary output of 1200 cc. a day with 
a specific gravity of at least 1.015 should be considered o minimum 
to guard against nitrogen retention. In some instances the output may 
be as low as 600 cc. if the specific gravity is high (1.020 to 1.030) w ith- 
out the retenrion of nitrogen. Convereelj , if Die specific gra> ity is low, 
a greater output must be secured (2300 to 3000 cc. if the specific 
gravity is 1.008 or lower). 

Sedatives and Analgesics. — In any discussion of the preoperative 
care of the jaundiced patient it is important to consider the types of 
sedatives which may be used to best advantage. 

Morphine, which is 90 per cent detoxiBed by the liver, is contrain- 
dicated if there is associated liver disease. Since this drug is the one 
most frequently employed routinely in general preoperative and 
postoperative care, this fact deserves special emphasis. Demerol is an 
adequate substitute and may be given in doses of 50 to 150 mg. 
parenterally and later orally every four hours os needed. 

^ Codeine (1 grain) hypodermically every four hours may provide 
adequate analgesia. Although this drug, like morphine, is largely 
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The surgical treatment of diseases of tlie Biliary tract constitutes 
to a large extent the treatment of the calculous gallbladder and Us 
complications. This volume presents n discussion of tlie diseases of the 
biUary tract, many of vrhicU trace their origin directly to the presence 
of stones in the gaUhladdcr. Progress in this field of medicine is related 
directly to early clinical recognition of cholecystitis and cliolelithiasis 
and especially their causal relationship to the development of many 
serious complications resulting from delayed treatment. 

Il is a well established fact that gallstones occur twice as commonly 
in women as in men and that the incidence of gallstones increases with 
age. In a recent report from this clinic of 1104 cases, the proportion of 
females to males nas 3 to 1. Dessau found in autopsy material that in 
patients under the age of 40 the incidence of galktoncs was 1.5 per 
cent whereas the incidence rose rapidly thereafter until of those indi- 
viduals aged 80 )cars, more than one third liad gallstones. Robertson 
estimated that 10 to 20 per cent of individuals over the age of 30 have 
gallstones; women admittedly are more subject than men, in the pro- 
portion of 2 to 1. lie also stated that in the present state of our medical 
practice about SO per cent of gallstone cases remain undiagnosed. 

Obviously, silent gallstones do exist without symptoms in a few 
eases, but thwe cases must be relatively infrequent and probably are 
those that escape the attention of the patient or attending physician, 
or are found at laparotomy done for other reasons or discovered at 
autopsy. 

If the incidence and frequency of occurrence of gallstones were fully 
recognized, symptoms could be elicited in the majority of cases by 
cartful questioning on the part of the physician, and these symptoms 
could be directly traced to the presence of disease of the gallbladder 
and easily verified by proper diagnostic procedures. Just what per- 
centage of individuals a ith stones show signs or symptoms of gaUstones 
would be dilTicult to estimate. A correct diagnosis, however, can be 
made in a high percentage of cases by roentgen examination in patients 
coming to operation— in 97.6 per cent according to Adams’ recent 
study of operated cases. 


Once the diagnosis of galktones is established, surgical treatment in 
the majority of cases should be advised and instituted as early as 
possible. Il will be conceded that treatment of patients ivith gallstones 
presents an individual problem in eadi case and every patient should 
be accorfed the treatment which wiU result in the greatest benefit to 
that jndiiidual. This will mean, of course, in a few instances that 
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The surgical treatment of diseases of the biliary tract constitutes 
to a large extent the treatment of the calculous gallbladder and its 
complications. This volume presents a dIscus.sion of tlie diseases of the 
biliary tract, many of which trace their origin directly to the presence 
of stones in the gallbladder. Progress in this field of medicine is related 
directly to early clinical recognition of cholecystitis and cholelithiasis 
and especially their causal relationship to the development of many 
serious complications resulting from delayed treatment. 

It is a veil established fact that gallstones occur liiice as commonly 
in Viomen as in tnen and that the incidence of gallstones increases with 
age. In a recent report from this clinic of 110 teases, the proportion of 
females to males \\ as 3 to I. Dessau found in autopsy material that in 
patients under the age of 40 the incidence of gallstones was 1.5 per 
cent whereas the incidence rose rapidly thereafter until of those indi- 
viduals aged 80 years, more than one third had gallstones. Robertson 
estimated that 10 to 20 per cent of iodividuats over tlic age of 30 have 
gallstones; women admittedly arc more subject than men, in the pro- 
portion of 2 to 1. He also stated that in the present state of our medical 
practice about SO per cent of gallstone cases remain undiagnosed. 

Obviously, silent gallstones do exist without symptoms in a few 
cases, but these cases must be relatively infrequent and probably are 
those that escape the attention of the patient or attending physician, 
or are found at laparotomy done for other reasons or discovered at 
outopsy. 

If the incidence and frequency of occurrence of gallstones were Cully 
recognized, symptoms could be elicited in the majority of cases by 
careful questioning on the part of the physician, and these symptoms 
could be directly traced to the presence of disease of the gallbladder 
and easily veriGed by proper diagnostic procedures. Just what per- 
centage of individuals w ith stones show signs or symptoms of gallstones 
would be dilTicult to estimate. A correct diagnosis, however, can be 
made in a high percentage of cases by roentgen examination in patients 
coming to operation— in 97.6 per cent according to Adams’ recent 
study of operated cases. 


Once the diagnosis of gallstones is established, surgical treatment in 
the majority of cases should be advised and instituted as early as 
possible. It will be conceded that treatment of patients with gallstones 
presents nn .ndividusl problem in each case and every patient should 
be accorded the trcelment nhich sciU result in the greatest heneCt to 
that .nd.vidual. Tins still mean, of course, in a tesv instances that 
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surgical treatment may need to be deferred or even abandoned because 
of age or serious compUcaling factors, such as heart disease or other 
more serious organic disease. By far the majority, fiow'ever, shouH 
have cholecjstectomy as early as possible. Admitted that silent gall- 
stones do exist, it is dilTiCult to concede that gallstones are harmless. 
Tlie many complications that result from delay in the treatment of 
patients with gallstones could be avoided by early recogtuiion and 
early surgical interference. Most of the morbidity and mortality is 
directly associated with these obviously preventable complications. 
Any improvement, therefore, in the results of surgery of the biliary 
tract must result from earlier diagnosis and earlier surgical treatment. 

The various complicalior« of cholecystitis and cholelithiasis are 
fully discussed under separate headings in this volume. For the sale 
of emphasis, it is probably of value to list the complications more or 
less directly related to stones In the gallbladder. In relative order of 
their frequency they arc: common duct stones, acute cholec>stifis 
cholangitis, hepatitis, and pancreatitis, acute or chronic. Some of the 
more uncommon complications are hydrops of the gallbladder and 
carcinoma arising in the gallbladder, various internal biliary fistulas 
resulting from perforation of the gallbladder or biliary ducts and the 
less common complication of intestinal obstruction due to gallstones. 
Carcinoma of the gallbladder is uncommon but almost alwajs arises 
in tlie presence of gallstones. Boyd slated that calculi are present in 
from 80 to 90 per cent of patients with carcinoma of tlie gal/biadder. 
In a discussion in this volume of malignant tumors of the gallbladder 
in this clinic, Swinton found gallstones present in every instance of 
malignant gallbladder. 

Stones in the cowtnon duct present one of the most frequent com- 
plications of the calculous gallbladder. It is well recognised that 
patients with long-standing neglected stones in the gallbladder are 
likely to have stones also in tbe common duct. Colcock. elsewhere in 
this volume, describes the indications for exploration of the common 
bile duct. It should be emphasized, bowe>er, that a contracted cal- 
culous gallbladder is eviderree of profound, long-standing infection, and 
is often associated with stones in the common bile duct. In every case 
of contracted gallbladder the common duct should be opened and 


explored for stones. 

Internal biliary hstulas between the gallbladder and duodenum, or 
bUe ducts and intestine or stomach are not uncommon complications of 
neglected gallstones. Tracey reported 21 cases of spontaneous inicrnal 
fistulas over a period of fifteen years in this clinic. Most cases are dis- 
covered by barium studies of the gastrointestinal tract (Fig. 1"9) and 
are found to be communications between the gallbladder and duode- 
num in the majority of cases. Still more uncommon is the occurrence 
of intestinal obstruction caused by gallstones eroding through into 
the duodenum and usually producing obstruction by impaction of the 
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gallstone at the ileocecal junction- This complication has been dis- 
cussed previously in a paper from this clinic. x- n 

A discussion of the diagnosis of gallstones is presented by McKeU 
in this volume. It has been stated that a cornet preoperative diagnosis 
can be established by roentgen examination in 9 <.6 per cent of cases. 
It would be well to emphasize, however, that gallstones may be 



bladder In this roentgenogram of tbe sloitiach and duodenum barium U shown 
[ia%aing Uirough a &stula connecting the first portion of the duodenum and the 
contracted gallbladder and filling the common bile duct with barium. 


present and yet not demonstrated by roentgen examination of the 
gallbladder. With a history of repealed symptoms suggesting gallstone 
colic and in the absence of demonstrable disease elsewhere in the 
gastrointestinal tract, we are justihed in advising cholecjsteclomy, 
and in the majority of patients small stones in the gallbladder will be 
found or occasionally symptoms caused by deposits of cholesterol on 

the gallbladder mucosa — a strawberry gallbladder (Fig. 180) may 

be present. One should also consider as a crmiplication of cholelithiasis 
recurrent symptoms that necessitate TeopeTalion; these cases will com- 
prise those patients with symptoms arising from unremoved remnants 
of the gallbladder, overlooked stones in the cystic or common ducts, 
postoperative strictures of the common duct and foreign bodies in the 
common duct. In one such patient recently operated on who had pre- 
viously had a cholecystectomy, three large knotted silk sutures were 
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found in ilie common duel. Tlie duct had not been opened at the initial 
operation and probably the sutures sloughed into the common duct 
from the ligated cystic duct. 

Another complication noted fottomng an earlier surgical procedure 
and whicli requires reoperation occasionally, occurs after cholecys- 
fostomy which has preNuously been done for acute cholecystitis with 
stone. I refer to the occasional case of persistent fistula at the site of the 



Fig. 180. — .strawberry gallbladder—^holesleroloaia of llie gallbladder. Mucena 
of the gallbladder i* studded wilh defioiiits of cbolesterol These yellow dots of 
cholesterol occurring on the reddened mucosa resembte the seeds of a ripe 
strawberry. 

abdominal inchJon for the cboiccysloslomy. The drainage from the 
fistulous tract is, in the main, mucus and purulent material with no 
admixture of bile, caused by obstruction of the gallbladder with an 
iinremored stone at the ampulla of the gallbladder. This drainage can 
be remedied by excision of the fistulous tract and cholecystectomy. 
In general, in most cases in which cholecystostomy has been performed, 
symptoms of galfbladder disease again develop, necessitating a second 
operation consisting of cholecystectomy. 

These complications should more rightly be considered complica- 
tions of inadequate surgical procedures, but nevertheless they carry a 
morbidity and mortality which may be high, and in almost every 
instance they represent an avoidable complication. 

One cannot discuss complications of gallstones witfiout reference to 
jaundice and its cause. Although jaundice is a symptom in a large 
number of cases of obstruction of the common bile duct, it is well to 
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emphasize that a common cause of obstruction is stone in the common 
duel or jaundice may be due to hepatitis associated with infections 
arising in a calculous gallbladder. Adams, in his series of 1101 cases, 
found that 52 per cent of the paUenta with a history of jaundice (200 
cases) had stones in the common duct. This is a serious complication 
and obviously could be avoided by earlier diagnosis and surgical 
intervention. The preparation of the jaundiced patient for operation 
entails considerable preoperativc care and is a considerable economic 
factor in prolonged hospital stay, cest of medication, and so forth, 
besides an added risk, to operative inlcrfereiKe. 

A brief summary of biliary tract surgery done in the Lahey Clinic 
from 1910 to 1945 inclusive is presented in Table 1. 

TABLE 1 
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contain stones if we are to avoid overlooking stones in tlie common 
duct. We have, however, not found tliat exploration of the common 
duct in which no common duct stones are found increases in any way 
the operative morbidity or mortality. 

smoiAny 

If is well Tccognircd that gallstones occur in 10 to 20 per cent of 
individuals past 30 jears of age. TJiey arc more common in vomen 
than in men — in our experience this proportion is 3 females to 1 male. 

Surgical treatment of gallstones should be instituted early and in 
the majority of cases. Operative interference may be contraindicated 
in the exceptional case owing to age, serious debility or other organic 
disease. 

Complications of neglected disease of the gallbladder include acute 
gallbladder, common duct stones, jaundice, pancreatitis, hepatitis, 
malignancy, spontaneous fistula and intestinal obstruction. 

Common duct stone? are found in 15 to 16 per cent of patienU 
operated on for stones in the gallbladder. 

The mortality of gallbladder surgery over llic period 1942 to 1915 
inclusive was 0.9 per cent, a notable decrease fo that of earlier years— 
4.7 per cent, 

i(f.ferk:nces 

1. AdanM, R. and Siranahan, A.: CholecyatUis and cliolelitliiasii: an analytical 

report of 1101 operatUe caws Surg., Gynec. A Obst., W.7T^78t (Dec) 
19t7. 

2. Uoyd. W.: Surgical pathology. Cd 6. rbiladelphia, Lea and Febigcr, I917i 

p. 338. 

3 Deiuau, F. I.iTbeincidenceofgalbUiaesinlbehigher age groups New England 
J. Med., m464-^«6 (Sept 16) 19t3. 

t Marshall, S. F. and Mitefaeil. D D.: Syroposium on gastro-intestinal surgery: 
intestioal obstruction caused by impacted gallstone; report of 3 cases. S. Cir<- 
Nonm Ascerica, 18-4)33 (June) 1911. 

3 Hobertson, II. E . Silent GasCroenleroJ., 5 3 J5-37^ (Nov.) J9i5 

6. Tracey, M L. and McKeg, D McC . Jr.: Spontaneous internal biliary DsluJa 
S. Cliw. North America, 2J-717-727 (June) 1913 



THE ACUTE GALLBL.VDDER 
Sv>ruEL F. Mabsiiaix and S, Phillips 


Acute conditions of tlw gallhladdec sliould very properly be assigned 
to the group of acute abdominal emergencies, and surgical treatment 
should be undertaken as early as consistent with tlie patient s general 
condition. 

In this paper we are reporting a series of 74 patients with acute 
gallbladders, submitted to operation and the diagnosis established by 
careful pathologic examination of the removed specimens. In this 
group there ncre 47 females and 27 males, nliich is about tlie usual 
incidence of gallstones in women and men. 

Table 1 lists the \arious age groups noted in this series which also 
closely parallela occurrence of gallstones at various age levels. It is of 
interest to note that 28, or 38 per cent, were 60 jears of age or over. 


TABLE 1 

'DisTniooTiov According to Acr 

ARe. years 
2(t-29 
8tt-39 
40-19 
50-S9 

€0 and os*t 
Total 


Number 

1 

9 

I? 

19 
26 
. T4 


In 1923, Walton of England proposed operation early after the 
onset of the disease process and tlicreby precipitated a more or less 
controversial discussion of the surgical mauageraent as relates to the 
optimal lime for surgical intervention. In 1930, in this country, many 
surgeons questioned the advisability of this method of surgical treat- 
ment and by 1933 many papers appeared in the literature with 
proponents for both the immediate and delayed methods of surgical 
treatment. 

Among those surgeons advocating delay in instituting surgery for 
tlic acute gallbladder were included Deaver, Haggard, M. K. Smith, 
Cave, Lyons, Lewis, Bass, Bchrend. E. A. Graham and Bruggeman. 
In the opposite category favoring earlier operation, liowever, were 
many surgeons of equal prominence and experience, including Stone, 
Alexander. Estes, Eiiason. Finney, H. F. Graham, Heuer. Judd and 
Phillips, Lund, Menlzer, Pralt, Miller. Royster, Ilcyd, Zinninger and 
Uriche. All of the French school favored early operation, as did 
Kirschner alone in the German school. Statistics were cited to support 
both viewpoints; however, very ofien the dcanitions “early” and 
immediate operations had diverse meanings in the different series 
633 
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and consequently permitted no comparison of surgical results. We 
believe tlial a more logical approach to the problem would be to define 
early operation” so as to include those patients operated on within 
seventy-two hours of the onset of acute symptoms; “intermediate” 
after seventy-two hours to the complete cessation of clinical mani- 
festations, and “late” as any time after the clinical remission of objec- 
tive and subjective symptoms. Wc would prefer to regard all cases as 
abdominal emergencies, to admit all patients at once to the hospital, 
and M soon os the diagnosis con be establisbed, the patient’s general 
condition be evaluated and the chemical and fluid balance can be 
restored, to operate. These operations should very properly be listed 
as “early” surgical procedures. This should be the ideal method of 
treatment, wherein operation could be carried out before the develop- 
ment of marked inflammatory clianges and before the development of 
serious complicating factors which so profoundly influence morbidity 
and mortality. Only 11 in this group of 71 patients were operated on 
during the first seventy-two hours, whereas 63 were admitted to the 
hospital and operated oa on average of four to seven days after the 
onset of symptoms— much later than should ideally occur. Surgery in 
these late operations is more clifiicult lechoica/ly, postoperative dis- 
comfort is increased and tbe liospilal stay is prolonged in the majority 
of cases. It is also significant that SO of this group of 74 patients gaie 
a history of multiple attacks of gallstone colic prior to the acute 
process. In other words, had (lie diagnosis been established end opera- 
tion instituted earlier, a larger majority could have been saved tlic 
distress and added risk of (he complication of acute g.'illhladder. 

It is encouraging to note the increasing preference for early opera- 
tion among surgeons, and this preference now is almost universal. 
IVlcGuigan alone of recent authors has counseled late operation. A 
thorough study of ch'iucal manifestations in relation to pathologic 
changes has swung the pendulum. We favor the early operation. 
Mentzer, in 1932, stated that the ability to determine clinically the 
type or stage of acute diolecystic disease is not well developed and 
tliat though (he operative mortality in advanced acute cholecystitis 
is great, it is considerably less than that which follows deferred or 
mistaken diagnosis. The inability to determine by any present-day 
climcal or laboratory methods the progress of the pathologic process 
has been emphasized repeatedly by Crile, Clagett, Ilachhuber, Tour- 
noff, Clute and Kenney, Heuer. Zinninger, Ileyd and Kunath. In 
Konath’s series of conservatively managed cases the process did not 
subside clinically in 32 per cent and the patients were of necessity 
operated on during the intermediate period. Zinninger found that in 
only 37 per cent tbe process subsid^, whereas in 27 per cent the 
patients showed progressive changes. Toumoff determined that 20 
per cent of his patients with little or no symptoms liad progressive 
IwioDS. A careful study of our series of 74 pathologically proven cases 
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of acute cholecystitis and of their clinical manifestations confirms this 
conclusion of the unpredictability of clinical signs and laboratory 
findings in estimating the degree of inflammatory change. 

Furthermore, the inability to follow tlie pathologic process accu- 
rately by clinical means is illusltaled by the fact that perforation 
occurs in from 6.82 per cent (Bachimber) to 13 per cent (Clagett) and 
to 20 per cent in the large collected series reported by Ileuer. Perfora- 
tion has an average reported mortality of about 45 per cent. This 
does not include other immediate or subsequent sequelae of a perfor- 
ated viscus. There were nine perforations among the 74 cases herein 
reported. One patient was operated on the fourth day after the onset 
of symptoms, 2 on the suth, 2 on the eighth, and others after a longer 
interval. Three patients bad some type of postoperative complication — 
one formed a persistent sinus tract, another had pneumonia and devel- 
oped a hernia, and the third had a wound infection. There were tio 
deaths in this group of 9 cases of perforated gallbladders. There was 
but one death in the series of 74 cases, which Tcpresenls a consecutive 
seiies of ail types of acute cases and not a selected group. 

The highest mortality still remains in the older age group who have 
concomitant organic disease. In Bachhuber’s series. 69.23 per cent 
uere over 63 years of age and almost all had had repeated attacks os 
well 08 concurrent disease. M. K. Smith stated that the fatalities arc 
confined to the older age group and that peritonitis is not so frequently 
a cause as suspected. Eliason and Stevens found llie mortality after 
60 to be eight to ten times greater than that before 60 years of age; 
they also discount the factor of infection as a contraindication for 
early operation. Baclibuber best summarized the situation when he 
wrote, "for the more recurrent attacks the patient has, the older the 
age, the more likely it is that the patient may also be suUering from 
some serious concomitant disease all of which contributes to the 
mortaUty." 


The modus operandi of the pathologic process in acute cholecystitis 
is not clearly understood Denton in 1927 advanced the theory that 
since the veins and lymphatics are more intimately associated with 
the cystic duct, the impaction of a large stone in the cystic duct closes 
off the veins and lymphatics before the artery, to cause intramural 
edema and venous distention. Tliis theory has been questioned by 
Kreider wlio. by injection studies, demonstrated tliat an impacted 
Slone by direct pressure cannot cause venous stasis, for the ricli venous 
anastomoses adequately carry off the blood. Saint, however, postu- 
lated that it is an obstructive phenomenon occasioned either by a stone 
or infiammation or both which by exudation and transudation increases 
the intravesical pressure which most commonly may cause tension 
gangrene at tlie fundus, nve of our 74 patients did not have stones 
and 12 liad but one slone. Andrews, who made serial section studies of 
the acute gallbladder, found a definite correlation of the condition ol 
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tbe cystic duct with the pathologic changes in the gallbladder. He 
found the changes to be most marked in the fundus; patchy necrasia 
was seen more often on iJie hepatic than on the free peritoneal edge, 
and the edema was characteristically almost solely in the subseroua 
layer. With regard to bacterial infection Andrews found that whereas 
in the quiescent cases 8 per cent gave high colony counts, only 6 per 
cent of the acute cases yielded high colony counts on culture. These 
cultural studies led Iiim to the conclusion that intcct'ion pla>3 a very 
minor role. Therefore, although the exact pathophysiology has not 
been discerned, the facta known and corroborated indicate on element 
of obstruction with venous distention and an outpouring of lymph 
into the subserous space. 

Although cholecystectomy is the operation of choice and was done 
in 73 of the 74 cases, cholecystostomy should not be deprecated as it 
may be the first stage of a life-saving procedure, particularly in elderly 
patients or those in poor physical condition. One must realize that 
often the mortality and morbidity assigned to cliofecystostomy 
reside in the fact that this operation has been employed to rescue the 
patient who has progressed unfavorably under the so-called conserva- 
tive regimen of treatment. Since it is technically easier to accompffsli, 
it may be the operation of choice because of obesity of the patient, 
poor illumination, inadequate ancstliesio, or lack of assistance when 
BuUicicnl exposure cannot be obtained. It will accomplish the relief of 
obstruction, and it is reported that in about 80 per cent of cases the 
patients remain syinplom-frce subsequently. In this scries there was 
but one cholecystostomy. Tlib was considered jasliliable and indi- 
cated as the cholecystostomy was performed eighteen days after the 
acute onset of symptoms. A second operation was then performed 
seventy-eight days subser]uenl to the first procedure. At this time 
cholecystectomy and chol^ochostomy were done, from u patholopc 
standpoint the gallbladder was reported as acutely inflamed, with 
areas of ulceration and nccrosb. Stones were also found in the com- 
mon duct. 

Stones in the common duel are more often an accompanying feature 
of acute cholecystitis than is generally thought. Thirty-five of the 74 
patients wliose cases are heroin reported had common duct explora- 
tions. Stones were found in J2 cases. This is an ineidence of 16.2 per 
cent which very closely paralleb the occiirrcnce of common duct 
stones in the chronic calculous gallbladder. In a scries of 1101 sucli 
cases in this clinic* from 1912 to 1915 ineJosive the incidence of com- 
mon duct stone was 16.8 per cent. Common duct stones should 1^ 
searclied for just as carefully in the acute gallbladder as in Hie chronic 
uninflam^ gallbladder and will just as frequently be found. 

Cholecystectomy was occomplislied in 73 cases. In 51 cases, Jiow- 
ever the operating surgeon elected to do the dLsscclion from the 
fundus to the cystic duct instead of carrying out a retrograde dissec- 
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lion as is liie usual method in Ihis clime. The marked edema makes 
this method of dissection easier and safer in most cases, since it per- 
mits easier visualization of the cystic artery, cystic duct and also 
common duct which may be obscured by the loaiked edema which 
often involves the tissues over the common duct to a marked degree. 
Of the 11 patients operated on willun forty-eight hours of the onset of 
symptoms, 5 had dlssecllona from the fundus to the cystic duel and 6 
in the retrograde manner. 

It is well also to consider the influence of sulfonamide and antibiotic 
therapy in morbidity and mortality in the treatment of acute gall- 
bladder. Undoubtedly these therapeutic agents will aid in reducing 
mortality and possibly favorably affect tlie course of the disease. In 
the large majority of these cases reported the patients did not have the 
beneflt of such therapy and although there was one postoperative 
mortality in this small series, yet postoperative discomfort and the 
period of hospital confinement were increased. It is also conceded tiiat 
the complication of acute inflamnialions of tlie calculous gallbladder 
has serious potentialities, especially in the aged or in individuals who 
have other serious organic disease. Perhaps these valuable therapeutic 
agents will in many instances affect the time of surgical intervention 
but undoubtedly if the acute gallbladder were considered and treated 
as any other acute abdominal emergency, morbidity and operative 
risk could be kept ot a minimum. These therapeutic agents ore by no 
means a substitute for urgent surgery. 


We have reported a consecutive series of 74 pathologically proven 
cases of acute disease of the gallbladder, with one postoperative death, 
a mortality of 1.3 per cent. 

Acute cholecystitis is an acute surgical condition in which early 
operation, ptefetably within forty-eigl»l hours after the onset of symp- 
toms, permits a more thorough operation at less expenditure of time, 
money and suffering on the part of the patient as well as reduction in 
the operative risk. Because of the relatively high incidence of common 
duel stones, they should be carefully sought for and removed in the 
acute gallbladder as in other cases of disease of the gallbladder. 
Cholecystostomy has a limited indication in the treatment of acute 
cholecystitis but is a valuable surgical procedure in some cases. Early 
operation should reduce the morlalily in the older age group as it lessens 
the hazards of depleted reserves in cases of concomitant disease. In an 
editorial entitled, "Acute cholecystitis — why delay" C G Heyd 
rate. - The ladicalion U to operate emtollj mth due celerity' relieve 
the mecl,an.cnl obstruction, and provide draioaBe. Teachers of surcety 
oho lend Ihe.r preyige and giye eupporl to a policy of waiting provide 
authority for timid surgeons, ineipetienccd operalora, and procrasli- 
Dating practitioners. ^ 
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CIIOLEDOCIIOSTOMY; ITS PLACE IN SURGERY 
OF THE BILIARY TRACT 

Bentley P. Coixmck 

In our experience. tUc mortaUty in biliary tract surgery is closely 
related to the incidence of common duel stone and the delayed treat- 
ment of gallstones. This is particularly true if those patients under- 
going reconstructive operations on the common bile duct for the relief 
of stricture are eliminated. In an analysis^ of 3,373 patients with disease 
of the gallbladder, of whom 479 were found to have common duct 
stones, Cattell found 31 deaths or approximately one third of the 
operative deaths, occurred in. patients with common duct stone. 

Furthermore, there is no group of symptoms or physical signs either 
before or at the time of operation which will definitely exclude the 
presence of a common duct stone in a patient with disease of the biliary 
tract. This means that the advjsabiVily of exploring the common duct 
for common duct stone must be carefully considered in every patient 
operated on for cholelithiasis. If the history, physical examination, 
and operative findings are carefully reviewed and evaluated with this 
in mind, fewer common duct stones will be left behind, and the over- 
all mortality of surgical procedures on the biliary tract will continue 
to decrease. 

Just as there is no group of symptoms which will rule out a stone in 
the common duct, so there is no positive sign that a stone is definitely 
present in the common duct. Certain symptoms, such as jaundice, are 
so frequently the result of stones in the common duct that when 
jaundice is present one instantly thinbs of this possibility. Yet if the 
surgeon carrying out surgical procedures on the biliary tract limits his 
indications for exploring the common duct to the presence of jaundice, 
he n ill leave behind almost as many common duct stones as he removes. 
In a recent review' of 1101 patients operated on at the clinic for chole- 
lithiasis, 47 per cent of those patients who had stones in the common 
duct did not have jaundice. 

There are a number of signs and symptoms which, if present in 
patients being operated upon for cliolelithiasis, should suggest to the 
operating surgeon the advisability of exploring the common duct. 
In an early review of patients undergoing cholecystectomy at the 
clinic, a number of patients was found who had recurrence of symp- 
toms owing to common duct stone and the over-all incidence of com- 
mon duct stone at that time was 8 per cent.* At the present time we 
explore the common duct in 45.7 per cent of all patients with chole- 
lithiasis, and the incidence of oimmon duct stone has risen to 16.8 
cent. Tliis means that the indications for exploring the common 
duct were increased. It also means that, if the number of common duct 
6U 
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stones left behind is to be reduced, many patients will have an explora- 
tion of the common duel in whom no stones will be found. From an 
experience of o>cr 1500 explorations of the common duct, we are 
firmly convinced (hat exploration of the common duct in the hands of 
surgeoM capable of doing such sui^ry does not increase the operative 
mortality or appreciably increase the operative morbidity. Tl)e routine 
use of spinal anesthesia in operations on the biliary tract, by facilitating 
adequate exposure, has been an important factor in the steady reduc- 
tion of the associated mortality. Tlie mortality in the recent review 
previously referred to was 0.9 per cent. 

INDICVTION’S FOK EXPLOILITIOX OF TIIE COM.SIOX BILE DUCT 
1. Jaundice. — This includes not only the actual presence of cb'nical 
jaundice or the past history of jaundice, but also laboratory evidence 
of suLcliiucal jaundice. In the 1101 cases of cholelithiasis recently 
reviewed, 18.1 per cent either were jaundiced or had a history of 
jaundice. The presence or a history of jaundice is a positive indication 
for exploration of the common duct in these patients, even lliough in 
this irroup of patients 52.5 per cent of those witli jaundice or a history 
of jaundice did not have a stone in the common duct. In many of these 
patients, a recent decrease in the degree of jaundice and a dilated com- 
mon duct with no remaining cause for dilatation suggested the recent 
passage of a common duct stone into the duodenum. 

In these patients, abo, carcinoma of the bead of the pancreas or 
ampulla of Vatcr must be considered as a possible cause for the 
presence of jaundice. Anorexia, loss of weight, diarrhea (interference 
with pancreatic secretion) and intestinal bleeding (carcinoma of the 
ampulla) should male the surgeon stzspccl that the obstruction to the 
common duct and the resulting jaundice may be the result of malignant 
disease and not of calculi. \Ve have repeatedly been impressed with the 
clinical value of Courvoisier’a law in making this dilTercnlial diag- 
nosis.^ If a suspicion of malignant disease is heightened by the find- 
ing of a distended gallbladder, it is wise to palpale the head of 
the pancreas and the region of the ampulla carefully before proceed- 
ing with the proposed cholecystectomy. If a tumor of the head of 
the pancreas or ampulla is found, and no stones can be palpated in the 
dilated common duct, the choledochostomy may be omitted and the 
gallbladder utih'red to form a cbotecjstojejunoslomy, either as a 
palliative procedure for the relief of the jaundice and its associated 
pruritus, or as the first stage of a pancreatoduorienectomy. depending 
upon the 'extent of the malignant process. It should be emphasized 
that jaundice associated with carcinoma of the head of the p.mcreas » 
not always painless. Although typical gallbladder colic is uncommon, 
nain in the upper part of the abdomen fa often an eaWy symptom in 
this disease, and usually occurs at some time during its course.' In 
one review of 46 patients with jaundice caused by carcinoma of the 
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head of tlie pancreas, pain preceded the jaundice in 16 cases, and 
foUo’vred the onset of the jaundice in 15 cases^ Just as carcinoma of the 
pancreas is not always associated w ilh painless jaundice, calculi of the 
common duct producing jaundice are not always associated with 
severe pain. Many surgeons and pathologists have removed a large, 
jaundice-producing stone from the common duct in a patient wlio had 
had an erroneous diagnosis of carcinoma of the head of llie pancreas 
because of the relative absence of pain in the history. 

A small group of patients who are not clinically jaundiced may show 
laboratory evidence of partial obstruction of the common bile duct. 
The normal value of serum bilirubin is from 0.2 to 0,3 rag. pec 100 cc. 
A concentration of 0.7 mg. is necessary for the recognition of jaundice 
in the sclerae, and usually about 1 mg. for recognition of jaundice in 
the patient’s skin. Therefore, a scrum hilirubin of 0.5 to 0.7 should 
suggest tlie advisability of exploring the common duct. 

Although the presence or history of jaundice is a positive indication 
for exploration of the common duct in patients with gallbladder disease, 
the converse is not true. In the 1104 patients previously referred to, 47 
per cent of those who were found to have stones in their common ducts 
did not have jaundice. This means that in almost half of the entire 
group in which common duct stones were found, some indication other 
than jaundice prompted the exploration of the common duct. 

2. Dilated or Thickened Common Duct.— If the gastrohepatic 
omentum is incised to permit adecpiate exposure of the junction 
between the cystic and common ducts which is an essential part of any 
cholecystectomy, the size of the common duct can he accurately 
determined. Since the majority of patients with common duct stone 
have some degree of dilatation of the common duct, a duct having a 
larger diameter than normal should be explored for the presence of 
stone. If a stone is not found it may mean that a common duct stone 
has been present and lias passed Into the duodenum. A dilated duct 
containing no stone may be secondary to obstruction caused by 
careinoina in the head of the pancreas or the ampulla of Voter, or it 
may simply be the phj-siologic dilatation which occurs when the cystic 
duct is obstructed or when the gallbladder is removed. 

A thickened common duct wall such as is associated with cholangitis 
or long-standing chronic inflammation of the gallbladder is an indica- 
tion for exploration of the duct and the establishment of adequate 
drainage both into the duodenum and to the exterior. A history of 
intermittent chills and fev'er, although not found in a high percentage 
of patients wilii common duct stone in our experience (5 per cent), 
may form an additional reason for exploration and drainage of the 
common duct in patients of this type. 

3. Small Stones in \be GaUbUdder.— Probably most stones 
round m the common and hepatic bile ducts have originated there as a 
result of disturbed metabolism, or infection secondary to a diseased 
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gaWbfadder.’ Neverllieless, most surgeons operating on the biliary 
tract have many times found small stones in a perfectly normal appear- 
ing common duct, which are identical ia size and shape to stones which 
they liave just removed with Uic gallbladder. If the cystic duct is 
patent, it is possible that such small stones in the gallbladder may pass 
through the cystic duct into the common duct either before or during 
the operative procedure. Therefore, we regard small calculi in the gall- 
bladder of a size capable of jessing through the existing cystic duct, 
as an indication for exploration of the common duct. For the same 
reason, h hen carcinoma of the head of the pancreas has been ruled out, 
and the necessity of preserving the gallbladder eliminated, the gall- 
bladderand its stones are removed before the common duct is explored. 
Otherwise the manipulation of the gallbladder during its removal may 
force stones down into the previously cleared common duct. If for 
some reason the common duct is to be explored first, and the gall- 
bladder contains stones, the cystic duct should lie occluded immedi- 
ately following the clearing of the common duct. 

It may be argued that such small stones, if they do gel into the 
common duct, siiould pass on Into the duodenum without dilEcully. 
They may do so, but if tliey do not, the patient will continue to have 
symptoms, and will have to be operated on again, with llie inevitable 
increase in morbidity and mortality which attends secondary opera* 
tions on the biliary tract. Tlie objective of the surgeon operating for 
cholelithiasis sliould be to leave the entire biliary tract free of calculi, 
in so far as it is possible to do so. 

4. I'osltire or Suspicious Findings on Palpation,— -If thegastro- 
hepatic omentum is incised and llicratand areolar tissue reflected from 
the anterior surface of the common duct, satisfactory palpation of the 
common duct can be carried out by placing the first two fingers of the 
left hand in the foramen of Winslow and compressing the common duct 
between the thumb and fingers. Slones of moderate size or larger can 
often be detected in this manner. Even suspicious findings should cal! 
for exploration of the duct. Two facts should lie Aept in mind, however, 
in connection with palpation of the common duct for stone. In the 
first place, negative findings on palpation arc no guarantee that stones 
are not present, for small stones in the common duct often cannot be 
detected by palpation. In the second place, lymph nodes lyingbebind 
the duct may simulate calculi, and careful palpation will be required 
to determine that these small palpable nodules are not actually within 
the duct and are of a different consistency from stones. Jf tJierc is any 
question in the operator's mind, it is wise to open the common duct, 
pass a sound down tlic duct into Uie duodenum and then palpate the 
suspicious nodule against the instrument. 

5. Sediroent in Rile Aspirated from the Common Duct.— 
Frequently an indication of the conditioo of the common duct can he 
obtained by aspiration of bile from the common duct with a small 
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syringe and a hypodermic needle. If the bile is dark and contains sedi- 
ment, the duct should be opened, the patency of the sphincter of Oddi 
established, and the duct washed clean. At times the lower end of tlie 
common duct may be so filled \iitli detritus and sediment that the 
sphincter is practically occluded even though no actual stone is present. 
If considerable detritus and sediment are found in tiie gallbladder, the 
duct should be aspirated, and if the aspirated material differs from the 
' clear golden yellow bile, norma! for bile in the common duct, cholcdo- 
chostoray is indicated. 

6. Acute or Subacute Pancreatitis.— If the diagnosis of acute 
pancreatitis can be deGnitely established, the patient should be treated 
conservatively and operation avoided. Sometimes, however, the diag- 
nosis cannot be definitely established, and since acute cholecystitis or 
perforated peptic ulcer may be present, laparotomy may be necessary. 
At other times, when the abdomen is opened for cholelitliiasis, an 
unsuspected acute or subacute pancreatitis may be present also. In 
these patients drainage of the common duct should be considered 
carefuUy. In the first place cholangitis or inflammation of the large 
bile ducts is often associated nitli pancreatitis. At times a common 
duct stone blocking the ampulla has been considered a precipitating 
cause of the pancreatitis. In the second place, ciioledochoslomy repre- 
sents the most satisfactory means of draining the inflamed area in these 
patients. It is a much more direct approach than is drainage of the 
gallbladder, and is a safer procedure than the now seldom used incision 
and drainage of the pancreas itself. The latter procedure should be used 
only in the rare patient in whom the disease process has gone on to 
actual suppuration. WTien cbolcdochostomy is carried out for pancrea- 
titis, drainage should be prolonged and the T tube is left in place for 
MCeks or months. 

7. Noncalculus Gallbladder with Diliary Troct Symptoms. — 
Occasionally, a patient may be operated on for cliolelilhiasis, in wliom 
the gallbladder is found to contain no stones. If that patient has a 
history of bihary colic and other biliary tract symptoms, the possi- 
bility of the disease being within the common duct must be carefully 
considered. A stone originating in the common duct may be responsible 
for the patient’s symptoms, or a calculus may have recently passed 
tlirough the cystic duct into the common duct and may still be present. 

TEOINIC 

A safe nnd thorough exploration of the common duct can be carried 
out through the same exposure which ne iKliev'e is an essential part of 
a safe and thorough extirpation of a gallbladder and its cystic duct. 
The incision in the gastrohepatic omentum and subsequent dissection 
nhich is carried out to sisualize the junction of the cystic nnd common 
ducts for the cholccystcclomy is extended to expose the anterior 
surface of (he common duct below the enlmnce of the cystic duct The 
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coiTirnon duct can be much more eflfectively explored through a longi- 
tudinal incision in the anterior wall of the common duct at this point 
Ilian through the cjsticducl stnmp, and the procedure b not associated 
mth any increase in morbidity or complications. Even if the cjslic 
duct is large enough to admit forceps, dilators and scoops, the flange 
presented by the cephaJad angle of the junction of the two ducts maies 
exploration of the hepatic ducts unsatbfactory. 

If the suction tip is held close to the point of incision when the duct 
is Opened, very little bile will be spilled, and a gauze sponge previously 
placed down to the foramen of Winslow will absorb any b!«xi or bile 
which might escape during the procedure. Long Allis-type clamps, the 
teeth of wliicb have been filed down, are placed on the cut edges to 
spread them and permit adequate exploration of the duct in botli 
directions. They permit more control of the opening in the duct than 
do silt guy sutures which are frequently used for thb purpose. The 
importance of an adequate exposure of the duct and its contents can be 
appreciated from some of (he staUslics on overlooked stones reported 
in the literature. Young found that in the poslmortcm examinalioo of 
patients who had been operated on for choledocholilhiasis, stones bad 
been left behind in 16.4 per cent of the cases. Mayo reported that in 
the postmortem examination of patients who died following operations 
for stones of the common duct, stones bad been left behind in a third 
of the cases, and Pribram concluded that stones were left behind in 16 
to 25 per cent of all patients operated on for choledocholithiasb even 
by experienced surgeons. 

The common and hepatic ducts are first carefully explored by means 
of scoops and forceps until one is satbfied that they are clear. The 
ampulla b then carefully dilated by graduated Bakes dilators to a size 
corresponding to the size of the duct. No force should be used in passing 


these dilators into the duodenum. Once the preebe direction and angu- 
lation has been determined by passing the smallest sound into the 
bowel, the succeeding dilators can be molded to thb curve and, if 
passed in a similar manner, will slip into the duodenum with very little 
pressure. Following this, any remaining debris or calculi are washed 
into the bowel by saline irrigations of the duct through a catheter. 
Cholangiography b not used in the operating room. This procedure 
prolongs the operating time, the films are subject to mbinterpretation 
and, in our opinion, would seldom reveal a stone small enough to escape 
the careful search described previously. It b true that stones can 
become so imbedded in crypts in the region ot the ampulla that scoops 
and sounds may pass by them into the duodenum, but such stones 
would abo be particularly difficult to pick up by cholangiogram. 
Many such stones wall become dislodged as the ampulla b dilated 
during the course of the exploration. 

After the ducts have been cleared, the opening in the common duel 
b closed ti'^htly about a T lube, bringing tiie long arm out llie upp. r 
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eiii5 of llie incision in llie duel Ytell away from the duodenum. Like 
Gray, we prefer a T tube to a catheter, because it will stay in place as 
Ions as is needed, and because it afTords better control of the drain- 
a"-e of bile. The tube is clamped tor one hour on the scventli post- 
operative day, and this period of clampins is increased each day. In 
the averape patient it is remoied as soon as the stools become well 
colored, about the twelfth postoperative day. In patients with marked 
dilatation of the biliary tract, drainage is often continued for tliree 
months and if a severe degree of cholangitis is present, for as long as 
six months. These patients* keep the lube clamped off and coiled in 
tlieir dressing while they are up and about during the day, and allow 
it to drain freely into a bottle at the side of the bod at night. If the 
duct contained many stones, a cbolanpiogram is often done before the 
tube is removed to make certain that a stone has not been overlooked 
or has been passed down from the intraliepalic biliary tract subsequent 
to exploration. Following removal of tlic T tube biliary drainage 
usually ceases within a few hours. We have seen no complications which 
could be attributed to trauma associated with tlie removal of these 
tubes. 

CONCLUSIONS 

The advisability of exploring the common bile duct should be con- 
sidered in every patient who lias a cholecystectomy, ll sliould be 
carried out if any one of a number of indications is present. Stones in 
the common bile duct will be overlooked, and the morbidity and mor- 
tality of surgical procedures on the biliary trad increased if jaundice 
U used as the sole criterion for erploriug the common bile duct. 
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INJURIES TO TIIE BILE DUCTS 
Frank H. Lahey 

The fact that we have operated ujwn 202 patients with strictures 
of the bile ducts is evidence that this is a not uncommon lesion. 

Injuries to tlie common and hepatic bile ducts usually can be 
attributed to one of four tactora-. poor anesthesia vritU inadequate 
relaxation; intuaions of inadequate length with which to obtain good 
exposure; failure to have learned that common and hepatic duct 
exposures can be obtained only by putting those structures on the 
stretch so that they stand out as cords and, finally, the presence of 
atypical anatomy of the ducts, the hepatic artery or the cystic arter>-. 

I know of DO surgery which can be simpler in one case or more com- 
plex in another than that associated with cholecjstectomy. In those 
patients with long, thin abdomens, with long liver edges whiclj can be 
pulled down and rotated, with gallbladders with long mesenteries 
attaching them to tlie under surface of the liver and with anatomical 
relations that are normal, the removal of tbe gallbladder can be almost 
lilerally like picking a pear in a case in which the cystic duct enters 
the common duct at a relatively low level. Tlie very next case in which 
this operation is undertaken can be the exact reverse even though it'is 
not associated with an acute or subacute cholecystitis. A.U of the above 
desirable conditions may be absent. Tbe abdomen may be short end 
thick, the abdominal wall fat. the liver not easily mobilized >vith no over- 
hanging shelilike edge, the entrance of llie cystic duct into the common 
duct high in the hilum of the liver, the gallbladder itself intrahepatic 
in location, and the anatomy atypical both as to ducts and blood supply 
— that is, the relationship of tbe hepatic and cystic arteries to the neck 
of the gallbladder. 

It is in tliese latter cases that the accidents in cholecystectomy occur 
and the injuries to the common and hepatic ducts result. If all surgeons 
would adliere to a few bauc rules, there would be many fewer bile 
duct injuries than there are now and wdl be in the future unless these 
warnings are heeded. 

Wlien one adds to the above dilBcuU situation the presence of an 
acute or a subacute cholecystitis, the situation becomes more com- 
plicated and capable of resulting e\-en more frequently in surgical 
accidents to tbe common and hepatic ducts. Even tbe first type of case 
which, when unassociated with an inflammatory process, is as simple 
as picking a pear, can hecrane difficolt and dangerous if an acute 
mfiammalory process U present, parBculatly when the tissues at the 
junction of tiie cystic, common and hepatic ducts must be dealt with 
m the presence of an indurative inflammatory exudate. It is in these 
619 
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cases, parUculariy, iJjat the common and hepatic ducts are in danger 
of being injured. 


I’ltm-NTIOX OF niLE DUCT INJUKIES 


1 Jcnosr of no situation in akdominal surgery wfiere good exposure is 
more important than in the cholecy'stectomies in winch the potentially 
dangerous anatomical design at the duct junction which must be dealt 
witli is in such a deep hole and is associated so precariously with the 
possibifily of hemorrhage from o vessel, the hepatic or cystic arteries. 
Tliose arteries may bleed so profusely and in such amounts that blood 
accumulates at the bottom of this deep hole in such a manner as to 
make demonstration of the source of the bleeding and control of the 
bleeding point extremely difficult unless Hie special measure by which 
it can be done is knowTi to the operator. 

^ Tim two types of anesthesia which will produce the type of relaxa- 
tion so badly needed in operations done at the depths required [or so 
many cholecystectomies are spinal anesthesia end any of the general 
anesthesias combined with curare. 

Tlia dilTercncc of a few iuches in the length of an abdominal incision 
may make a great deal of dHTetcncc in the ease of the exposure of a 
region as deep as the common and hepatic ducts end their junction 
where the cystic artery must be ligated. It is for that reason that we 
would strongly urge that gallbladder incbions bo adequate, that the 
crilldsm if anything ha that they be too long rather than too short. 
With the present metliods of suture of the abdominal w'all, a diiference 
of 3 to 4 iuches plays relatively little port in the incidence of incisional 
hernias and can m^e a great difference in the ease and safety of the 
operation. 

^VTjether one employs a right rectus, a longitudinal or the transverse 
incision is, in our opinion, relatively unimportant, iielaxation, good 
light, the method of rotating the duodenum to the left and the liver 
to the right to put the ducts on the stretch, and a dry field ore the 
important factors in exposure which will avoid the accidents that occur 
as a result of lack of these aids and result in injuries to the common 


and hepatic ducts. 

There Ijave been various proposals made as to how tfie common and 
hepatic ducts may best be exposed. No method of exposure of the 
ducts is of value without good anesthesia, good relaxation, the wide 
exposures obtained with long incisions, a dry field and good light. 

Many of the proposals of the past to facilitate the exposure of the 
common and hepatic ducts base been related to the introduction of 
pads inflatable bags beneath the back, and a breaking table, with the 
idea that these steps would bring the duct nearer to the surface and 
thus make it easier to deal with. All of these methods are mnpietely 
valueless in terms of greater ease of exposure of the bile ducts. 

E;^ure of the common a«l hepatic bile ducts is based up<m the 
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single fact that these ducts in a natural state are loose, relaxed, and 
Ihe foramen of Winslow is cedlapsed. The main bile ducts attached at 
one end to the hilum of tlie liver and the other to the duodenum can be 
put on the stretch so that they ace visualircd and the opening into the 
I'orainen of Winslow made to gape widely- This occurs when the ducts 
are put upon the stretch by traction to the right on the upper end of 
the duct at its point of entrance into the liver, and traction to the left 
on the lower end of the duct at its point of entrance into the duodenum. 

This traction can be obtained by introducing wet pads over the 
<luodenum and the hepatic flexure and retracting those t^vo structures 
to the left, and by introducing a pad over the under surface of the 
right lobe of the liver and retracting tliat structure to the tight. With 
this type of exposure the following anatomical parts, if it is properly 
done, immediately become visible. Tlic anterior surface of the kidney 
covered by the parietal peritoneum con be seen; the descending portion 
of the duodenum can be visualized: the foramen of Winslow gapes 
open widely, and the vena cava whkli marks its posterior boundary in 
patients who are not too fat can be seen as a large blue tube. Tlie com- 
mon and hepatic ducts stand out at the anterior boundary of the fora- 
men of Winslow; the junction of the cystic duel with the common and 
Iiepatio ducts can be plainly seen; the hepatic artery running behind 
or In front of the cystic duct and sending its cystic artery branch to 
the gallbladder can be seen when these structures ore not anomalous. 

It is an established rule in this clinic that no cholecystectomy shall 
e>er be done either when the cholecystectomy is approached from 
below upward, as it is in the noninflammatory case which can be well 
visualized, or from above downward, os it is in the inflammatory case 
which cannot be well visualized and also in those cases in which the 
entrance of the cystic duct into the common and hepatic ducts is high, 
at the level of the hilum of the liver. It is the regular custom here in 
all patients with acute or subacute cholecystitis submitted to chole- 
cystectomy in this clinic to remove the gaUbladder from above down- 
ward. In no patient is a cholecystectomy ever done until the cystic 
artery has been demonstrated, clamped and cut. 

One of the causes of iicmorrhage from the cystic artery in chole- 
cy stectomy, and one not appreciated by many, is traction by the operator 
upon the ampulla of the gallbladder or upon the gallbladder itself after 
it has been freed from its bed in the liver. Tlie traction will not be upon 
the cystic duct but upon the cystic artery. ^Iben the cystic artery- 
tears, as it not infrequently will when this traction upon the artery 
is made, it will tear at its pmnt of origin from tlie hepatic artery, 
resulting in very profuse bleeding because of the size of the hepatic 
artery and the vigorous character of the billing which comes from it. 
U IS to be remembered that the cystic artery is often a relatively 
short structure, w hilc the cystic duct fe long, lax and often convoluted. 
It IS for this reason tliat we would like to urge strongly that the rule 
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which we have observed here for many >ears be universally applied, 
nameJy, that no choJecj-sJeetomy be done until (he cystic artery has 
been found, isolated, clamped atd cut. 

Wien the above procedure has been employed, one can then accu- 
rately dissect Out the junction of the cystic artery, the common and 
the hepatic duets, and this will avoid the injuries n hich so often result 
when hemorrliage from either the cystic artery or the hepatic artery 
has occurred. 


It is as important for me to discuss here how to avoid injuries to the 
common and hepatic ducts as to discuss what to do with them when 
they liave occurred, because avoidance is easier and better than repair. 

I wish particularly to warn against a quite commonly employed 
method of doing cholecystectomies and that is the placing of a single 
clamp on the cystic duct so as to include the cystic artery. As shown 
in Figure 181, not infrequently as one pulb upon the gallbladder, 
traction upon the cystic artery w^Jsoangulale the hepatic artery that 
as the clamp is placed upon the neck of the gallbladder it will include, 
as shown in the figure, the anguJaled hepatic artery. This places the 
artery under tension so that, as the tie is pisecd about the neck of 
the artery (see the figure), there is a tendency particularly for the 
upper Arterial end to retract out of the h'gature end result In a serious 
hemorrliage. 

Hemorrhage is tiic most common cause of injury particularly to the 
hepatic duct. In writing upon this subject we have frequently stated 
that the histories of (he majority of the patients who come to us for 
repair of injuries to their bile ducts usually contain evidence that dur- 
ing the cholecystectomy serious hemorrhages occurred which ^Ye^e 
often controlled m’th great difliculty and ultimately only hy applying 
a clamp which was left in place or was put on blindly many times in 
desperation. 

If one will refer to Figure 181, it wM be seen that when bleeding 
from a tom cystic artery or hepatic artery is controlled by the bhnd 
appUcation of a clamp, the clamp is bound to include the hepatic duct, 
and it is this tyqw of injury that so often results in stricture, particu- 


larly of the hepatic duct. 

There is a simple procedure used by us for many years, and fre- 
quently described, whlcli is very sati^actory and successful in the 
management of a tom cystic or hepatic artery. There should never be 
any great alarm should either artery gel loose. One has only to intro- 
duce the index finger into the foramen of Woslow and the thumb o\er 
the hepatic artery, to pinch between the two and control bleeding 
completely Tiie exposure can then be improved, the dot wiped out 
completely and the field made dry. the finger pressure released and the 
bleeding poinl vhnaliml. TIiU can be repeated, «.lh the blood vviped 
dry nnlll the bleeding poinl can be accurately p.cked “P “ «"'■ 

COT under direct viiiou. b,- sure that llierc u no injury to the duct. 
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lied either mlh siik ot cotton, and one does not need to tvorry then 
about duct injury. . , , i , j 

Tlie second type of duct injury which occurs is largely ralat^ to 
remoi als of the gallbladder when dcare by freeing the gallbladder from 



FiK' 181 — In a id shown the anatomical relationship between the cystic duct, 
c)^tic artery and right hepatic artery. 

In b is sliown the angulation ot the right hepatic artery as traction is made 
upon the gallbladder and bow, when a clamp is applied to include both duct and 
artery, the right hepatic artery can he included. In this illustration the artery is 
shown coming from behind. 

downwanl so lhat it hangs by the cystic duct. It is also related 
to the failure to isolate Ihe cystic artery so that it can be cut, clamped 
and lied as an inclitidual sinicturc instead of applying a clamp to the 
cystic duct that includes the artery. Tliis plan of cliolecystecfoiny not 
only mahes it possible, os shon-n in Figure 181, to include a section of 
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the hepatic artery but in those patients with lax common and hepatic 
ducts there can be such traction on the common and liepatic ducts at 
the point where tlie cystic duct enters that the right-angle clamp 
applied here, unless all of the anatomical field has been properly dis- 
sected out, can include a section of the common and hepatic ducts. 
In this case, when the gallbladder is cut away, a section of the cornmon 
and liepatic duct is cut away also. Tliis results in the complete loss of 
a section of the common and hepatic ducts so that there will frequently 
be a gap of 1, 2 or 3 inches between the ends as a result of loss of duct 
structure. 

Still another, but much less common, type of injury to the common 
duel which can result in stricluring is mutilation of the duct in tlic 
process of exploring it for stones. 

If common ducts are put on the sirelcli by the maneuver of traction 
to the riglit of the liver and traction to the left of the duodenum, the 
incision into the duct for exploration for stones will be much simpler 
and safer than if attempts arc made to open ducts when in their 
natural relaxed and limp state. All iudsions for exploration for common 
duct stones should be In a longitudinal direction and at a little distance 
below the level where the cystic duct enters the common duct. Explor- 
ation of the common duct for stones should almost never he attempted 
through the cystic duct. To attempt exploration through the cystic 
duct generally means that the exploration cannot be adequate because 
of the limited caliber of many of the cystic ducts. There b the addi- 
tional disadvantage that (fie cystic duct enters the common duct in 
an oblique manner and this makes attempts to insert scoops into the 
hepatic duct at times quite difficult, whereas if the incision is made 
lower in the common duct, scoops can be passed up into the hepatic 
duct more readily without the obstruction met by the overhanging lip 
made at the point of entrance of the cystic duct. Great care should be 
exercised in handling the edges of the inebion in the common duct. 
If silk guide sutures are employed, very gentle traction must be made 
upon them or they will tear wl and result in loss of structure and sub- 
stance of the walls of the hepatic duct. We have employed tacking 
forceps of the Allis type with a long handle and with jaws from whidi 
all teeth ha%e been reraoted. 

It U needless to say that ioebions in the common or hepatic ducts 
should never be made in the oblique or transverse manner. 

THTATME-yT OF ESTABUSJJED J\JVIIIES 
There are three types of injury of the bile ducts to be dealt with: the 
tvpe which b the result of a crush, the type due to removals of sections 
of tlie duct, and the type due to fibrosb or erosive injury to the sphinc- 
ter of Oddi by erosion of a stone. , . , . 

The first type of injury to the common duct, so frequently brought 
about by the blind application of a clamp following hein..rrhage from 
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liie cvstic or hepatic artery, is the crush injury. This type of stricUire 
lias been found in many of our cases and can frequently either be 
excised and remedied by end-to-end anastomosi.s, or incised and reme- 
died by the lleineVe-MihuUci principle. 

The second type of injury is tliat in which complete loss of substance 
of tlte duct has occurred as a result of the removal of a section of the 
duct of greater or lesser length. Dr. U. D. Caltell and I very soon will 
publish a method of repair of tliis type of stricture wliicli we have 
developed in this experience with 202 cases of stricture of the bile ducts 
by means of which the lower end of llie common duct is found, freed 
and mobilized by rotating the duodenum, by splitting the portion of 
the head of the pancreas that passes behind the duodenum and pre- 
sents on this right margin of the duodenum, and by mobilizing tiie 
head of the duodenum so that Uie two ends of the duct can be brought 
fogetlicr. regardless of bow great the defect. 

The ideal time to repair a stricture of the bile duct is as soon after the 
injury as the condition can be approached. It is at this time that 
structures arc still flexible and scar tissue lias not involved tlie impor- 
tant structures in this region, such as the duct ends, the hepatic 
artery and the portal vein. It is at this time that the lower end of the 
common duct behind the duodenum and in ihe head of the pancreas 
can bo mobilired while it is still flexible, and brought up to bo anasto- 
mosed to the cut end of the duct. It is at this time that scarring in the 
hilum of the liver has not occurred to involve the liepatic duct, the 
veins and the artery, and it is at this time at the first attempted repair 
of the injury, cllliet of the crush type or of the type in which n section 
of the duct is removed, that there is the best opportunity to obtain 
successful and lasting gow! results. 

Vi’c have repeatedly wrillen that as eacJi attempt is mode to repair 
the injured bile ducts and results unsuccessfully, each time there will 
bo a loss of substance in tbc ducts tlieroselves which will make the 
next operation more diiTicult and less likely to result in an outcome 
which will be satisfactory and lasting. I have personally written and 
stateil that if those who are experienced in the management of duct 
injuries, and there are many, could have them to repair soon after the 
original injury, a much higher percentage of satisfactory and lasting 
results could be obtained. 

By the plan, which Dr. Cattell and I will shortly publish, of finding 
the lower end of the common duel which, because of its location within 
the head of the pancreas and behind the duodenum, is protected from 
injury, a v cry large number of strictures can be repaired by an accurate 
end-to-end anastomosis so that mucosa goes to mucosa and stricture 
docs not again result. By this plan the undesirable feature which may 
accompany the implantation of tubes by other methods employed up 
to the present, and wliichslUl must be employed in some of the cases— 
namely, plugging— can be avoided. 
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In these cases it is to !« noted (hat when end-to-enci anastomoses are 
done a T-tubc Is inserted not through the suture line but through an 
incision made below the suture line, the upper limb of the T*lube being 
passed through ifie suture line to maintain patency until accurate 
healing has taken place. When the T-lube is placed through the suture 
line and later nithdrawn there will be left a definite defect in the duct 
which can be replaced only by scarring and which will una\oidably 
result in some degree of duct narrowing. When a T-tubc is placed 
tlirougb an incision beJoK' ifie suture line this will not occur end sccu- 
rale healing of the end>to-end anastomosis witli complete mucosal 
replacement can take place. It has been our custom to leave these 
T-fu?(es in place when cnd-(OH^^d anastomosis of the ducts is done, 
for a periorl varying from si* months ton year, in order to be sure that 
molding, absorption of scar and mucosal replacement lake place. 

There will be cases in which there has been so much loss of duct as a 
result of previous operations — and many of the patients upon whom 
we have operated for common and liepatic duct strictures have had 
three, four and even five unsuccessful previous attempts at repair— 
tliat it will be necessary to introduce lubes. In some of these cases 
rcpctiled unsuccessful repair operations will have so destroyed the 
upper end of the hepatic duct that there will be no remaining single 
structure of that duct. In such cases one can only find the divided 
hepatic duets as tl/ey exist inlrehcpaticolly. hi these cases one con 
only introduce the Y type of lube, using vitallium, rubber or bouncing 
clay, (he matcri.'il which uc have dcscril>cd and which has been made 
available to as by the research department of the General Electric 
Company in Schenectady, putting the Y in the intrahepatie ducts and 
the single limb in the demonstrated common duct. 

Wienever tube implantations arc made in place of cmMMnd 
anastomosis, one must realize (hat the prospects of lasting success arc 
uncertain. In a certain numlwr of these cases the tubes, whatever tyTW 
may be employed, will quite frequently plug because of the inspissated 
bile and bile salts lodging in them, and require replacement. Because of 
this it is our attitude that whenever possible we prefer end-to-end 
anastomosis to the employment of indwelling tubes of any type. 

In the article to be published on this new method of dealing with 
strictures of the duel, the plan of finding the lower end of the common 
duct and mobilizing it will be illustrated and dcscril«d. As the result 
of our experience with it, we believe (hat there arc many patients who 
are now being treated by tube implantation in whom, by tliis plan, a 
good common duct can be found and the head of the p.increas so mobil- 
ized that easy approximation of tlie two ducts can be accomplished 
with accurate end-to-end enastomosh. 

I feel very strongly that one very serious mistake bas wen made in 
our consideration of the method of dealing with strictures and injuries 
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to the bile ducts by the implantation of tubes. We have assumed that 
vitalUura, because of its tissue tolerance, lias an advantage over other 
types of material. Tiic advantage of any material of a tube type which 
is implanted in the place of a bile duct lies only in its propensity not 
to plug. From our experience, there is no diflference whatever in the 
likelihood of plugging when one employs rubber, vitalHum or bouncing 
clay. 

iliere is a final, rare tjpe of duct stricture which is the result either 
of fibrosis of the sphincter of Oddi or fibrosis at this level as a result of 
ulceration of a stone lodged at the lower end of the common duct into 
the duodenum. These lesions are the type which result in inadequate 
drainage of the bile duct into the duodenum, the occurrence of bile 
stasis and the formation of a common duct stone at the lower end of 
the bile duct. These are the cases in which repealed reformation of 
common duct stones occurs following their removal. 

We have dealt with tins type of case by longitudinal incision of the 
duodenum over the point where the common duct enters the duodenum 
at the papilla. A small probe has been inserted into the papilla which 
has been denjo«\sttalcd by tnieclion of sail solution through a tube 
inserted into the lower end of the common duct at the point where it 
runs tluougb tlie duodenal wall into the duodenum. The spliinctec 
has been incised and t!ie edges of the duct have then been sutured to the 
duodenal mucosa. A T-tube with long ends has been inserted into the 
common duct so that one end projects into the duodenum. The patients 
have «orn these tubes for a year until the reconstructed lower end of 
the duodenum has become well healed and molded, at which time they 
have been removed, with maintenance of a free flow of bile into the 
duodenum, and in these cases llierc has been no further formation of 
recurrent common duct stones. 

Injuries to the bile ducts, otl>er than those which are man made, are 
extremely rare. \Viicn they do occur from other than operative causes 
they are usually associated with Uaumalic lesions of such severity and 
magnitude as to make the survival of the patient problematical. 
Any injury of such character as to tear off the common duct could 
hardly fail to do serious damage to oilier important neigiiboring 
structures. Tlial a fatality in such cases, however, may not necessarily 
occur is demonstrated by the fact that rve have had one stricture of the 
common duct following an automobile accident, in which the duct was 
injured behind the duodenum. This was successfully managed surgi- 
cally, with survival of the patient and maintenance of good function 
over several years. 

Surgical injuries to the common duct are avoidable lesions. Tliey are 
not only avoidable but with leasonable precaution they are quite 
readily avoidable. They arc accidents of such a serious character, 
occurring in patients who wouM otherwise be well throughout their 
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lives, that, when doia^ cholecystectomy, one should alwa)s realize 
that this disastrous calamity constantly stares one in the face and that 
the adherence to the few simple rules staled above, particularly 
that of finding, demonstrating, clamping and severing the cystic 
artery before the cholecystectomy is performed, will reliably protect 
the surgeon and the patient from this lamentable accident. 



THE USE OF A LONG T-TUBE IN SURGERY OF THE 
BILIARY TRACT 

Richabi> B. Cattell 


Obstruction of the bUiary ducts is a common finding during 
surgery of the biliary tract. Calculi are the usual cause of this obstiuc- 
lion but less frequently benign stricture or malignancy is responsible 
for the obstruction. Exploration of the extrabiliary ducts, usually 
through the common duct, is necessary in a considerable number of 
patients operated on for gallstones. In a recent survey* of patients 
operated on for gallstones at Uie Lahey CUnic, the common duct was 
explored and drained in 504 patients of a total number of 1104 patients, 
an incidence of 43.7 per cent (Table 1). It wUl be seen from this Table 


TABLE 1 

Galulaodeh OrERAxioNS 



G&UbUdder 

Cotnmon Duct 
Exploration 

Common Duct 
Stones 

Operative 

Mortality 



1 Cases Pet cent 

Cases Per cent 

Cases Percent 

lWO-1933 

493 

198 40 2 

98 20 0 

11 2.S 

19SM937 

634 

284 44 8 

103 16 2 

20 3 1 

1938-1941 

909 

444 48 8 

128 14 1 

21 2 3 

1942-1945 

1104 

504 45 r 

186 16 8 

10 0.9 


that common duct exploration is considered necessary in nearly one 
half of the patients operated on for gallstones in this clinic. This can 
be contrasted v.ith an earlier experience reported by the author* 
tw enly years ago when only 15 per cent of patients had common duct 
exploration. 

It is a common surgical practice to drain the common duct by a 
catheter or T-tube. In this clinic we utilize a T-tube in all cases, and 
have experienced little difOcuHy with its removal. In only one out of 
over 2000 patients having T-lube drainage was any dilEculty experi- 
enced in its removal. In this one patient, the T-tube broke off 2 cm. 
above the transverse limb, and was removed by reopening the wound. 
The common duct incision may be closed primarily by suture without 
the utilization of a tube, but lliis method has no particular advantages. 

Some patients are not relieved by dearing the duct system of sedi- 
ment, sand and stones because obstruction at the papilla of Vater is 
not telie'.ed. Under these circumstances, when the gallbladder has 
previously been removed, the formation of stones within the biliary 
dxicts can be proved. Approximately 4 per cent of the patients having 
6S9 
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common duel stones do not have stones in their gallbladder, which 
ofFere further evidence of their formation within the duct. 

\\ hen forcible dilatation of the sphincter of Oddi and papilla of Vater 
is necessarj', it is always accompanied by submucosal hemorrhage and 
edema. This may he followed later by fibrosis, resulting in the same 
or greater degree of narrowing than originally was present. Relief of 
the back pressure of bile by means of a T-tube during this period of 
mechanical and inflammatory swelling at the papilla is generally ac- 
cepted as the best means of avoitllng difficulty but may not be a suffi- 
cient safeguard against its recurrence. 

In all instances of common duct exploration the entrance of the 
common duct into the duodenum should be carefully explored to deter- 
mine its patenc j or degree of narroiviDg. Gentle dilatation of the papilla 
bj means of graded sounds, such as the Bakes dilators, will provide 
information as to the size of the opening, ^\^len the duct opening does 
not permit the passage of a probe, either because of narrowing or an 
angula ted course, it may be necessary to open (he duodenum and dilate 
it or cut the sphincter of Oddi under direct vision. 

Under both of these circumstances, first, when forcible dilatation of 
the ampulla is performed or second, when the sphincter has been di- 
vided by transduodenal exploration, it is best to have an indwelling 
_tube or mold through the traumatized area of the papilla for varying 
lengths of time, depending on the disease present. A long catheter 
passed distally through the duct can be used, but a T-tube with a long 
horizontal limb, permitfiflg direct passage of bile info flie duodenum 
is greatly to be preferred. 

Teu years ago, a T-tube with a long horizontal limb was devised to 
answer this problem. Since that lime it has found many satisfactory 
uses in biliary tract surgery, some of which have proiously been 
presented.* 

TIIE LONG T-TUBE 

The conventional T-tube has a inch transverse limb. Tiie long 
T-tube has a 12 inch horizontal limb, which is the approximate length 
of the vertical portion. The T-tube has been made of the usual red 
rubber, also of pure gum and synthetic rubber.* The original long 
T-tube described by the author had boruontal limbs of unequal lengths 

2 inches and 4 inches. Because of a problem in manufacture it was 

easier to join two equal lengths of tubing at the mid portion of one, 
makingcach end 6 inches. This is the type that has been used for several 
years. The proximal end can be cut to whatever length is needed. The 
synthetic rubber tubes are the most practical since they are somewhat 
rimd and are passed more easily through the ampulla. Sizes 12, 14. 16 
and 18 are available (Fig. 182). The lumen of these tubes is sufficiently 

large to permit the fre e flow of bile into the duodenum. 

. m.n.ifa^tufgd bv the Davol Bubber Company. Providi»nce, 

Rhode latsnd. 
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Theoretical obiections to placing a tube through the ampulla for 
varyiD-- periods of time must be considered. Reflux of duodenal content 
into the biliary duct system is a possibility. A large experience wth the 
use of a long T-tube through tbc papilla has faded to demonstrate the 
occurrence of this possible complication. With the long T-tube through 
the papilla it barium is given by moulli, teQux within the duct system 



Fif; IS^.—Long T-tubes. »izes 12, 14 aod 18 For comparison the convantiona] 
T-tube is abown below. 

js rarely observed. Patients willi a long T-tube in place do not have 
attacks of cholangitis even though the tube is left in place for a year 
or more. Cholangitis may be considered to have taken place when 
transient jaundice has occurred but can be show n to be due to obstruc- 
tion by sediment. The greater pressure within the biliary tract is prob- 
ably sufficient to protect against tedux of the duodenal contents. 
Furthermore, the fact that the end of the T-tube within the duodenum 
passes close to the ligament of Treiiz makes reflux less likely. 

Exploration of the common duct should not be attempted through 
the cystic duct stump since it is impractical to probe the proximal duct 
system and it permits only demomtmion of patency of the duct and 
the papilla. \ generous iiun^n shcmld be made in the common duct 
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Jtscir, usually just distal to the entrance to the cystic duct. It is prefer- 
able to have the lower end of the incision stop at least I cm. away from 
tlic edge of the duodenum. With probes, stone forceps and scoops, the 
patency of the duct is demonstrated and stones remoed. If one fails to 



Fig 183. — Graduated Bakes dilator* Tbe*e have OexiMe Btiafla no that Ibe 
curves cao be adjusted for coovenienre They are most iivful in probing and 
dilating tbe ampulla. 

pass a probe through the papilla, it is itell lo incise the peritoneum on 
the right of the duodenum, turning over the duodenum and r.sising the 
head of the pancreas. TJiis may permit probing through the papilla 
when it was not possible previously, by straightening out the common 
duct Dilatation with the Babes dilators up to size B or 9 (Fig. 183) 
usually can be accomplished nilliout undue difllculty and with minimai 
trauma. 
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If patency of the papilla cannot be demonstrated by means of probes, 
it is necessary' to open the duodenum. With elevation of the duodenum 
and head of the pancreas, the papilla can frequently bo palpated di- 
rectly by pressing the araesenteric surface of the duodenum against 
the head of the pancreas. A lonpludinal incision in the duodeimm 
should be made well down in the second portion of the ducrfenum (Fig. 
184). The posterior wall of the duodenum may be visualized and ele- 



Fig. 184. — Diagram illustrating transduodenal division and dilatation oi the 
sphincttT of Oddi. The galibladd«r bw been rerooved and Ibe cystic duet tied. 
An IncUioa has been ixuide in the comnaon duct but a probe failed to pass through 
tlie ampulla into the duodenum. A longitudinal incision on the anterior wall of 
the second portion of the duodeDum u shown, eeposing the papilla. 

The inset shows division of the spbincter of Oddi following which dilatation 
with a clamp or with the Babes dilators is performed. 

vated by means of Allis clamps, bringing the ampullar region into view. 
A probe can then be passed down the common duct through the chole- 
dodiostomy incision to the papilla, nhicli can then be incised, per- 
mitting passage of the probe. Tb» can be followed by dilatation with 
the Bakes dilators from above downward under direct vision, or a 
right angle clamp can be put into tlie opening of the common duct and 
the sphincier of Oddi directly incised under vision (Fig. 18t). A uterine 
probe or small Bakes dilator can then be passed through tlie papilla 
into the common duct and a long limb of the T-tube anchored on the 
probe and drawn through tlic papilla (Fig. 185). To avoid narrowin" 
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distal 1o the entrance to the cystic duct. It is prefer- 
able to liave the low er end of the incision stop at least 1 cm. aimy from 
lire edge of the duodenum. With probes, stone forceps and scoops, the 
patency of the duct is demonstrated and stones removed. If one fails to 



Fig 183. — Graduated Pakea dilatora These have flexible aharis so that Ibe 
curves can be adjusted for convenience Tbey are must ii^fuJ in probing and 
dilating tbe ampulla. 

pass a probe through the papilla, it is well to incise the peritoneum on 
the ri^ht of the duodenum, turning over the duodenum and raising the 
head of the pancreas. This may permit probing through the papilla 
when it was not possible previously, by straightening out the common 
duct. Dilatation with the Bales dilators up to size 8 or 9 (Fig. 183) 
usually can be accomplished without undue difficulty and with minimal 
trauma. 
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It 0 long T-tube lias been eraplojed it requires care to avoid incrus- 
lations and blocking ot the tube, aamping ot the vertical bmb ot the 
T-tube is not necessary eicept as a convenience duping the time the 
patient is ambulatory. Even when the tube is not clamped, the bile 



Fig 186 — CboUngiogram of b size If long T-lube. .Moderate blunting of the 
inttalwpatic bibaT^ ducta rewmina aa deroonatiated with injection ot lipiodoi. The 
distal limb paaites through tbe ampulla and can be seen witbin the lumen of the 
duodenum. 


passes directly into tire inteslioal tract, 'nith only a small amount of 
bile being discharged through the vertical limb. The tube should be 
irrigated twice a day oiler the first week postoperalively for the entire 
time that it is left in place. U caabe pcnnitlcd to drain at night during 
the hospital slay but need not be left open subsequent to this period. 
During the immediate postoperative period alimentation can be carried 
out willi normal saline or 3 per cent glucose solution unless a severe 
degree of cholangitis is present. In this way, intravenous fluids may not 
be necessary. In addition to irrigation, a cholagogue or cholanteric in 
the form of decholin or bile salts should be given. 
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duodenal incision can be closed transversely 



fig 185. — a, A size I Oakrs <iiJalor baa been passed tbrougb the dilated papilla 
and emerges from the opening in tbe comoion bile duct. 

b, Tbe long limb of the T-tube has lieen inserted oxer the probe for ease in 
drawing it through tbe papilla of Vater. 

e, Tbe long T-tube Ls now in place The inciMon io tbe common duct has been 
closed and tbe incision on tbe anterior srall of tbs duodenum has been closed 
transversely. Tbis lube will be left in for a minimuni of six months 


Failure to pass a probe through the papilla of Vater during common 
duct exploration will usually result in subsequent obstructive symp- 
toms, mailing secondary operation on the ducts mandatory. We have 
had a number of experiences of this type so that it has been necessary 
to resort to Iransduodenal exploration in a number of cases to avoid 
this postoperative complication- 
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place for a minimum of six months and frequently for twelve months. 

In out experience, some of these patients have had rnuUiple operations 
on the biliary tract without reh'ef of symptoms, and the good results 
following the employment of the long T-tube are very gratifying. 

3. Repair of Benign Strictures.— Successful repair of benign 
strictures is dependent upon accurate anastomosis of the proximal 
anddistalportionsof the duct system. The results following such repair 
arc much better in our experience than after anastomosis of the prox- 
imal duct to some portion of the gastroinleslinal tract. In view of the 
fact tliat the ampulla has been funclionless during the duration of the 
stricture, it may become narrowed and Gbrosed. Even \vith dilatation 
it may be necessary to have a mold not only through the repair of the 
striclured area but also through the duct entrance into the duodenum. 
\Ye have had several patients in whom incrustations have developed 
in the conventional sliort T-tube or plugging of other indwelling tubes, 
such as vitallium, rubber or bouncing clay, accompanied by stone 
formation proximal to the indwelUng lube. If tlie long T-tube can be 
employed in end-to-end duct repair of the stricture, bringing the 
>ettical limb through a normal portion of the duct either proximal or 
distal to the anastomosis, and with the long horizontal limb passing 
through the duodenum, this incrustation or stone formation may be 
avoided, Such a T-tubc should be left in place for a minimum of one 
year or longer, continuing irrigations throughout the entire period. 

4. malignancy of the Dile Ducts. — Malignancy at the lower end 
of the common duct is best treated by radical pancreatoduodenal 
resection, with anastomosis of the proximal duel to the jejunum. 
Occasionally, carcinoma is encountered within the hepatic ducts or 
common duct that cannot be resected because of extension. Under 
these circumstances we Imve employed the long T-tube after dilatation 
of the malignant area to maintain an open passage through the malig- 
nancy so that bile passes directly into the duodenum. While the results 
arc discouraging in these cases, at least it serves during the short 
period of life to relieve the jaundice without the production of an 
external biliary fistula, with resultant loss of bile. Even advanced 
eases involving the gaslrolicpatic omentum may be treated in this 
fashion, although the relief is quite temporary. 

5. Resection for Duodenal Ulcer. — The long T-tube may be 
quite useful in certain gastroduodenal resections for duodenal ulcers. 
The largest group of patients with duwlcnal ulcers requiring surgical 
intervention arc those in whom the ulcers arc penetrating or perforating 
into the pancreas in the posterior portion of the first and upper second 
portion of the duodenum. Before resection can be demonstrated to be 
feasible and safe in on appreciable number of these, the common duct 
should be idemified, opened and its inirapancrcatic course determined. 
Implantation of the long T-tube permits careful dissection of the duo- 
demiin and Us l.Uer closure without inlerfcrcncc w ith the lumen of the 
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The time of removal of the long T-tube is determined by the patho- 
logic charge present at the time of (^ration. Rarely will it be removed 
in less tlian one to two months and frequently it is left in place for six, 
twelve or eighteen months. Irrigations of the T-tube are continued 
tw ice a day during this period. Visualization of the biliary tract by 
injection of a radiopaque solution is not necessary (Fig. 186) and is not 
effective since the material will pass directly into the du^enum. It 
will, however, demonstrate incrustation of proximal or distal limbs. 
Removal of the long T-tube is no more dilTicuIt than removal of one 
with a short limb. After removal, irrespective of the length of time it 
has been in place, drainage of bile from the w ound ceases within a few 
liouia. 

I.\DICATlONS FOR TIIE L'SE OF THE LONG T-THBE 


1. nccurrent Common Duct Stones. — Stones may be found in 
the common bile ducts following previous operations on the biliary 
tract. Tlie number of these cases will be in proportion to the frequency 
of common duct exploration at the original procedure. Wjile stones 
may be left in the hepatic ducts where they have floated back in the 
bile, they are usually encountered In the ampullar region. From the 
physical characteristics of these stones, most of them unquestionably 
have formed in the gallbladder and have been left in the duct system. 
Otliers unquestionably form in the duct itself and in these circum- 
stances some degree of obstruction in the distal duct can be demon- 
strated. Recxploration of the duct must be done in these cases and the 
long T-tube is particularly useful. The stones ore cleared from the duct 
system and the papilla dilated if probes can be readily passed through. 
Repeated irrigations of the proximal duct system will get rid of sedi- 
ment and sand. Small stones or fragments of stones will be pushed 
through the dilated ampulla by irrigation of the distal duct If satis- 
factory dilatation of the ampulla cannot be effected, a Iransduodenal 
approach to the ampulla must be used. In all of these cases the long 
T-tube should be implanted and left in place for six to twelve months. 
During this time irrigation of the tube two or three times a day is 
important and will be helpful in clearing the intrahepatio radicles of 


sediment. 

2. Fibrosis of the AmpuUn of Vatcr.— Wiilc more patients are 
being found n ith S) mptoms pers/Sling after cholecystectomy, or after 
cholecystectomy and clioledochoslomy, these symptoms may persist 
without jaundice due to narrovring in the region of the papilla of \'ater. 
Diagnostic biliary drainage may show Indifferent findings or may show 
bilirubin pigment and cholcslerln crysUls when stones ore present. 
Many of the cases considered as biliary dyskinesia are in reality cases 
of organic obstruction in tl»e ampullary region. Dilatation and implan- 
tation of the long T-lube with or witliout Iransduodenal exploration 
will relieve the symptoms in these eases. The T-tube should be left in 



TUMORS OF THE GALLBLADDER 
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Tumors of the gallbladder may be benign or malignant. Both types 
are tare. Malignant tumors ate the more important. 

Primary carcinoma of tlie gallbladder is an uncommon disease. 
There have been 4,533 operations on the gallbladder performed at the 
Lahey Clinic. In this series 41 patients have been found to have 
primary carcinoma of the galibladder, an incidence of 0.9 per cent. 
Seven additional patients were found to have benign tumors. 

The purpose of tliis presentation is to review briefly the literature 
and to report this group of cases of gallbladder malignancy and benign 
tumors. The incidence, age and sex, relation of gallbladder malignancy 
to cholelithiasis, symptomatology, associated pathology, the histologic 
picture of this lynpc of malignancy, treatment, and the end results of 
cancer of the gallbladder will be discussed. Tl>e group of benign tumors 
will be mentioned. 

MXUCNXNT "tUMWS 

Incidence.— There is considerable discrepancy in the reported 
figures relative to the incidence of primary carcinoma of the gall- 
bladder. Kaufman reported several years ago that approximately 5 
per cent of all malignancies encountered at autopsy originated in the 
gallbladder. In a more recent article by Janhelson of a series of 11,400 
consecutive autopsies, an incidence of only 0.27 per cent was repotted. 
Mohardt, from a study of 33,000 collect^ gallbladder operations by 
different surgeons, reported an incidence of 1.12 per cent. As more and 
more patients are operated on for gallstones at an earlier age than was 
the case in the past and because certain oUier types of malignancy have 
shown an apparent increase in recent years, notably that of carcinoma 
of the lung, the incidence of carcinoma of the gallbladder at the present 
lime is probably considerably less than 5 per cent. 

Patients with primary carcinoma of the gallbladder bave been 
reported as young as 23 years of age and as old as 90. Tiie majority are 
betw een 50 and 70 years of age. In our series the youngest w as 47 and 
the oldest 80, the a> erage age incidence being 62.7 years. Eight patients 
in our group were bcln een 75 and 80. 

Carcinoma of the gallbladder is more common in women than in 
men, the ratio approximately 4 to 1. It has been estimated that between 
8 and 10 per cent of all malignancy in women originates in the goll- 
Wmlder. In our Beries 5 or 25 per cent were in males and 15 or 75 per 
cent in females. 

Relation ol Gallbladder Malignancy to Cholelithiasis. — The 
relation of cholelithiasis to carcinoma of tlie gallbladder is interesting 
because of the high incidence of gallstones in those patients with pri- 
mary cancer of the gallbladder and because of the possible relation of 
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common duct. In these cases the T*tube may be removed safely 
Tvilhin twelve to fourteen days. 

6. Duodenal Diverticulum. — ^TLe same safety factory may be 
necessary in the resection of certain duodenal diverticula as for sub- 
total gastrectomy for duodenal ulcer. WTien they occur in the second 
portion of the duodenum their neck may be found near the course of 
the common bile duct. To be sure, these are few in number, but when 
there are symptoms demanding resection of a duodenal diverticulum 
in tJjJs area, it is quite helpful to know that the common duct is left 
intact by implanting a long T-lube through the papilla. 

SUMMARV 

Tlie uses of the long T-tube in surgery of the biliary tract have been 
presented. An increasing number of patients has been encountered in 
the past ten years with obstruction of the biliary duct persisting after 
previous operation. Such unsalbfaclory results may be a\oided by 
recognizing the additional pathologic change at tha original operation 
and utilizing the long T*tube wiUi the distal limb passing through 
the papilla into the duodenum. Rellux into the biliary duct system 
with accompany log cholangitis as evidenced by malaise, chills, fever 
end jaundice is rare and is no contraindication to the use of the long 
T-tube. Indications for the use of the long T-tube are outlined. It 
should be emphasized that the tube requires irrigations throughout 
the time that it remains in place. During the immediate poslopcratne 
period alimentation can be utilized, decreasing the amount of intra- 
venous therapy. 

Experiences over a ten-year period demonstrate that the results 
after biliary tract surgery may be improved by the use of the long 
T-tube in selected cases. 
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TUMORS OF THE GALLBLADDER 

Neil W. SwiNTorr and Walter F. Becker 

TiniORS of the gallbladder may be benign or malignant. Both types 
are rare. Malignant tumors arc the more important. 

Primary carcinoma of the gallbladder is an uncommon disease. 
There have been 1,533 operations on the gallbladder performed at the 
Lahey Clinic. In this series 41 patients have been found to have 
primary carcinoma of the gallbladder, an inodence of 0.9 per cent. 
Seven additional patients were found to have benign tumors. 

The purpose of this presentation 5s to review briefly the literature 
and to report this group of cases of gallbladder malignancy and benign 
tumors. The incidence, age and sex, relation of gallbladder malignancy 
to cholelithiasis, symptomatology, associated pathology, the histologic 
picture of this type of malignancy, treatment, and the end results of 
cancer of the gallbladder will be discussed. The group of benign tumors 
will be mentioned. 

StAUCNANT TUMOKS 

Incidence.— There is considerable discrepancy in the reported 
figures relative to the incidence of primary carcinoma of tlie gall- 
bladder. Kaufman reported several years ago that opproxiraately 5 
per cent of all malignancies encountered at autopsy originated in the 
gallbladder. In a more recent article by Jaokelson of a series of 11,400 
consecutive autopsies, an incidence of only 0.27 per cent was reported. 
Mohardt, from a study of 3S,000 coUccicd gallbladder operations by 
different surgeons, reported an incidence of 1.12 per cent. As more and 
more patients are operated on for gallstones at an earlier age than was 
the case in the past and because certain other types of malignancy have 
shown an apparent increase in recent years, notably that of carcinoma 
of the lung, the incidence of carcinoma of the gallbladder at the present 
time is probably considerably less than 5 per cent. 

Patients with primary carcinoma of the gallbladder have been 
reported as young as 23 years of age and as old as 90. The majority are 
between 50 and 70 years of age. In our scries the youngest was 4? and 
the oldest 80, the average age ituridence being 62.7 years. Eight patients 
in our group were between 75 and 56, 

Carcinoma of the gallbladder is more common in women than in 
men, the ratio approximately 4 to t . U has been estimated that Iwtween 
8 and 10 per cent of all malignancy in women originates in the gall- 
bladder. In our series 5 or 25 per cent were in males and 13 or 75 per 
cent in females. 

Relation ol OaUbladder Malignancy to Cholelithiasis.— The 
relation of cholelithiasis to carcinoma of the gallbladder is interesting 
because of the high incidence of gallstones in those p,atient 9 witii pri- 
mary cancer of the gallbladder and because of the possible relation of 
669 
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gallstones to tbe development of malignant disease of the gallbladder. 
Gr^am has reported that 8.5 per cent of all proven cases of cliole- 
litliiasis were associated with carcinoma of the gallbladder or bile 
ducts. Judd and Gray have staled tliat only 2 per cent of over 15.000 
cases of cholelithiasis were associated with carcinoma of the gall- 
bladder or bile ducts. Cole believes that the figures of 4 to 5 per cent 
arrived at by Mohardt after a careful review of the literature, represent 
a reasonably accurate estimate of the related incidence of carcinoma of 
the gallbladder to gallstones. 

The incidence of gallstones in tlitKe patients with gallbladder 
malignancy is high. In the literature estimates of from 65 to 100 per 
ccj7t are reported, the average being 76 to 87 per cent. In our series of 
20 cases, 11 or 55 per cent were assodated with cholelithiasis and one 
additional patient bad cliolesterolosis. Two of our patients had an 
associated ulcerative colitis and one a generah'zed polyposis of the 
colon, which were presumably incidental findings. 

In the literature there is no unanimity of opinion concerning the 
advisability of ehoJecysleclomy when gal/stones ore encountered 
because of the possibility of the development of subsequent malignancy. 

The policy at this clinic bas been to recommend cholecystectomy 
wlicnever gallstones arc encountered in patients who are otlicrwise in 
reasonably good general condition with an appreciable life expectancy. 
This policy, however, is based more on the probability of the later 
development of symptoms from the gallstones, digestive or colic, than 
on the probability of the development of the rare case of primary 
carcinoma of the gallbladder. The association of gallstones and 
cholecystitis witL cancer of the gallbladder has been quite universally 
accepted for a great many years. It is recogrtiied that there may be a 
relation between the presence of cbolelitliiasis and clironic gallbladder 
infection and tbe development of gallbladder malignancy. It lias been 
our experience that the mortality and morbidity from cholecystectomy 
for gallstones is less serious than the difficulties arising from long- 
standing disease of the gallbladder and biliary ducts. 

Symptoms. — Unfortunately, there are no early symptoms charac- 
teristic of primary malignant disease of the gallbladder. The symptoms 
which are first encountered are usuaUy those of the associated chole- 
lithiasis and typical of that disease. In our series of patients, IB com- 
plained of gastrointestinal syroploms which clinically could not be 
differentiated from chronic cholecystitis and cliolelitliiasis. Jaundice 
was encountered in 13 of our patients. In gener.nl, the obstructive type 
of jaundice associated with carcinoma of the gallbladder will be 
persistent and progressive as compared with the intermittent type so 
commonly eacooalered niib Miaiy tract JJlJtJasJs. TueJve of our 
patients complained particularly of right upper quadrant or mid 
abdominal pain. This pain is more likely to be progressive than is the 
intermittent type of colicky pain encountered with cholelithiasis. In 
10 of our cases an abdominal mass could be palpated when the patients 
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were first examined. The palpable tumor of malignancy may be firm 
and fixed, but these characteristics usually are not accurate criteria in 
making tlie diagnosis of malignancy except in tlje advanced cases. Ten 
of our patients complained of freight loss of varying amounts and 7 
of acholic stools. The type of jaundice found in patients with primary 
carcinoma of the gallbladder is usually of the obstructive type but 
clinically this may be very difficult or impossible to distinguish from 
primary lesions in the head of the pancreas or ampulla of Vater. 

Histologic ficturc. — Ewing has classified carcinomas of the gall- 
bladder microscopically os (1) adenocarcinoma; (2) alveolar carcinoma 
and (3) squamous cell carcinoma. Tlie adenocarcinoma is the most 
frequent form; the squamous cell carcinoma the least frequent. He 
emphasized the early and rapid invasion of the gallbladder wall with 
extension into the liver or regional lymph nodes. He also pointed out 
that tumors of this type frequently arise in the proximal portion of the 
gallbladder or cystic duct and extend downward along the common 
duct. Because of this, at operation It frequently is impossible to deter- 
mine wliether the tumor arose in the gallbladder or the biliary ducts. 

Treatment.— Because of tlie insidious onset and the early spread of 
lliia type of malignancy, treatment in general is very unsatisfactory. 
Gray and Sharp have reported that. In a series of 291 cases of carcinoma 
of the gallbladder, in 83 per cent the tumor had spread into the liver, 
regional lymph nodes or omentum at the time of operation. It is a 
common experience tliat a biopsy alone is the only procedure that con 
be undertaken when this condition is encountered. In our scries biopsy 
alone was performed in 4 instances; cholecystectomy in 3; chole- 
cystectomy and clioledoclioslomy in 6; choledochostomy alone in 2; 
cholecystectomy and partial resection of the liver in 1 ; cholecystostomy 
alone in 1, and cholecystostomy and choledochostomy in 1. One 
patient found to have primary carcinoma of the gallbladder was 
moribund on admission and was not operated on. Another, who died 
ten days follow ing ileostomy for ulcerative colitis, was found to have an 
incidental primary carcinoma of the gaiibiadder. In 2 of our patients, 
primary carcinoma of the gallbladder was discovered by the patholo- 
gist, the gallbladder having been removed for other conditions and the 
condition not suspected by the operating surgeon. It might be supposed 
that this occasional finding of an early primary malignant lesion of the 
gallbladder by the pathologist would afford a certain number of 
patients with a favorable prognosis. However, this is not the case. In 
our series, of tiie 2 patients found to have an early carcinoma of the 
gallbladder, 1 is alive and well nl the end of five years but the otlier 
died of his disease in thirteen montlis. 

En«! Results.— As may be sunnbrd from the foregoing discussion, 
the prognosis in primary carcinoma of the gallbladder is extremely 
poor; in reports from the literature Ihc five-year survi>al varierl from 
0 to 6 per cent. 

Of our 20 patients of whom 19 were operated upon, 6 died before 
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leaving tlie hospital and 7 others did not survive the first twelve 
months following operation. Three additional patients died at inter- 
vals longer than one year following the operation. One patient is kcown 
to be alive and well, svith no evidence of recurrence five jears after 
operation. A second patient, operated on five months ago, had an 
extremely early carcinoma of the gallbladder which to date has shown 
no evidence of recurrence. An additional patient U believed to be alive 
and well without evidence of the disease four and one half j ears after 
operation, but it has not been possible to obtain recent, accurate 
follow-up data on her. Tlius, our operative mortality has been 31 per 
cent for this condition and the five-year survival rate 5 per cent. 


BENICX TUXIOIIS 

Benign tumors of the gallbladder are less common than the malig- 
nant variety. Adams has recently reported that only one benign tunmr 
of the gallbladder was encountered in a series of 1036 cholecystectomies 
performed at this clinic. In the entire experience of the clinic only 7 
cases have been found. Four of these were papillomas and three 
adenomas or mucosal polyps. 

Benign tumors of the gallbladder are probably of little importance 
clinically, Gallbladder syTnptoms found In these patients are due to 
associated cholecystitis and other diseases. Jn our series 5 of the 7 
patients had associated cholelithiasis. Beiugn tumors are usually 
encountered as an incidental finding in a gallbladder which has been 
surgically removed because of gallstones. 

Occasionally, benign gallbladder tumors arc demonstrated by 
radiograph. It has been the policy at the clinic that when a benign 
gallbladder tumor is demonstrated by cholecystography even io the 
presence of a normally functioning gallbladder, cholecystectomy 
should be advised. 
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CARCINOMA OF THE LIVER— PRIMARY AND SECONDARY 
Bentley P. Colcock 

When carcinoma involves the liver, whether primarily or second- 
arily, it usually is considered to signify a hopeless prognosis for the 
patient. While this is true in roost instances, it is not invariably so, for 
there is reason to believe that, under certain circumstances, a direct 
attack on the hepatic lesion may result in a cure for some of these 
patients. 

PRIMARY CARONOMA OF THE LIVER 
Primary carcinoma of the liver must be considered in the differential 
diagnosis of any patient who has an irregularly enlarged liv er with no 
evidence of malignant disease elsewhere in the abdomen or pelvis. 
It is uncommon, although Warvi found 1,200 cases which liad been 
studied up to 1944- In 1915 Webb found 12 cases of primary carcinoma 
of the liver in 1,817 consecutive autopsies, an incidence of 0.66 per cent. 
This is a higher incidence than had previously been reported in this 
country, but lower than that reported from China or Africa where 
primary carcinoma of the liver is much more common. Webb’s cases 
were all in American Negroes. Strong and Pitts found an incidence of 
7.19 per cent foe primary carcinoma of the liver in autopsies carried 
out on Ciiinese coming from a certain province in South China, where 
nhlgh percentage of the population is Mected with intestinal parasites, 
chiefly liver flukes. In this same study of 1,828 autopsies there were 
only 2 cases of primary carcinoma of the liver in white patients, an 
incidence of 0.109 per cent. 

Primary carcinoma of the liver may be divided into tw o main groups: 
hepatoma, in which the malignancy arises from the parenchymatous 
liver cell, and cholangioma, in which the malignancy arises from the 
intrahepatic biliary duct cell. Clinically, carcinoma of the liver mani- 
fests itself in two forms. The first and more common type is the mul- 
tiple nodular form in which grayish, sometimes hemorrhagic or 
bile-stained malignant nodules are found scattered throughout both 
lobes of the liver, frequently involving the entire organ (Fig. 187). This 
is a liiglily malignant, rapidly growing form of the disease, and the his- 
tologic picture varies markedly, but in most instances reveals an 
undifferentiated, rapidly proliferating type of malignancy (Figs. 188 
and 189). The second form that primary carcinoma of the liver may 
take is the primary massive malignant tumor, in which the growth 
usually is localized to a single large white or yellow friable mass 
occasionally having smaller secondary growths group^ around ti 
(Fig. 190). It may retain this form until it involves almost tlie entire 
lobe, liistologicall), the malignant cclk closely resemble normal 
hepatic cells. 
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Hb. 18T.— One of the many penrly gray nodule* scattered tbroughoul the li'ff 
subflenee. 
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From the standpoint of etioiqgy, the association with iniestation of 
liver b strongly sugge3U%*e of the important role placed bj 

chronic irritation. Ewing believed that cirrhosis of the liver is asso- 
ciated with 80 per cent of hepatomas and SO per cent of cholangiomas. 
^^ebb felt that there is experimental evidence to show that dietary 
deficiencies are predispMing factors in explaim'ng the racial and geo- 
graphic variation in incidence. 

The symptoms of primary carcinoma of the liver are similar to those 
of malignant disease elsewhere, namely loss of weight and strength, 
anorexia and secondary anemia. Epigastric or right upper quadrant 
distress is usuafiy present, along xrith a palpable hepatic mass. Signs 
of malignant disease elsewhere in the abdomen or pelvis are absent. 
In the end stages jaundice or ascites may be present. By roentgenologic 
examination, llie liver is fixed and enlarged, particularly upward. 

Roentgen rays and radium are of no value in the treatment of 
primary carcinoma of the liver and the only hope is for those patients 
in whom the lesion is single and in whom resection can be carried 
out. In 1899 Keen resected a large carcinoma involving practically the 
entire left lobe of the liver; the patient bad an uneventful convales- 
cence. Brunschnig described an interesting case reported by ^YendeI 
of a large carcinoma involving most of the right lobe of the li'er, which 
was resected along witli tlie adherent g.'tUbiadder. Two years later the 
patient was again operated on for recurrence of the malignancy in the 
nodes of the right retroperitoneal space. Resection of the riglil coloii 
with resection of the retroperitoneal lymphatic and areolar tissues 
was carried out and the patient survived seven years; lie died nine 
years after his original operation from carcinomatosis, including 
involvement of the markedly hypertrophied left lobe of the liver. 
More recently, Wallace has coUecled 29 cases of resected hepatomas 
reported up to 1941. There were 23 sur>'ivals. Twelve were followed 
and of these, 5 patients lived over two years, 3 for three years, and 4 
for more than five years. 

SECO.NDillY CVKCINO'IA OF TilE UV£R 

Secondary involvement of the liver by carcinoma occurs frequeutlj 
inpatients with carcinoma of tbeslomach, colon, pancreas, gallbladder, 
esopliagus, uterus or ovary. Jt may occur by direct extension, as m 
some patients with carcinoma of the gallbladder, stomach or trans- 
verse colon. It may be involved by direct extension through the 
lymphatics from carcinoma of the colon or by embolic spread from the 
blood vessel invasion frequently associated with these tumors. It 
presents as one or more hani, raised, yellow-wbite nodules wbicb, as 
they grow larger, degenerate in the center, and assume a characlerUlic 
umbilicated appearance. Occ.asionally they will not lie found on the 
surface of the liver, but may be detected on p.ilpation by their firm 
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consistency deep in the liver substance. This is particularly true when 
carcinoma occurs in the right lobe of the liver. 

There are several points concerning metastatic carcinoma of the 
liver which the abdominal surgeon should keep in mind. It is impor- 
tant to realize that benign lesions of the liver may present a similar 
appearance to metastatic malignant lesions- This was Illustrated by a 
patient recently operated on for benign disease of the pelvis. Routine 
exploration of the abdomen revealed a firm nodule, about 2 cm. in 
diameter, in the left lobe of the liver. \\Tjen it was visualized it bad the 
raised, whitish-jellow appearance typical of metastatic carcinoma of 
the liver. The segment containing the nodule was resected and proved 
to be a benign, calcified liv er cyst. In spite of the fact that no primary 
site of malignant disease had been found elsewhere in the abdomen, 
only by pathologic examination of tlie Uver nodule could a favorable 
prognosis have been given with assurance to this patient. Brunschwig 
has emphasized that frequently it is impossible to tell by inspection or 
palpation whether a solitary liver nodule is benign or malignant, and 
that the presence of one or several small subscapular nodules in the 
liver when there is a resectable neoplasm within the abdomen should 
not deter removal of the latter because the nodules are assumed to be 
metastatic. He pointed out that not infrequently when sucli nodules 
are excised and examined histologically they ate found to be fibromas, 
scirrhous angiomas or small cysts. Biopsy and frozen section should 
always bo done if the nature of the operative procedure depends upon 
wbeUier or not they are metastatic. 

Brunschwig also emphasized a second important point u hicb is often 
not fully appreciated, namely that when the liver is involved by direct 
extension from a carcinoma of the stomach or colon, the actual involve- 
ment of the liver is often less than it appears. He pointed out that the 
capsule (Glisson) of the Uver is a fairly effective barrier to neoplastic 
infiltration from adjacent organs, and in most instances the apparent 
invasion is really only an adhesion to Glisson's capsule. 

Because of the relatir ely long survival period found in patients with 
carcinoma of the colon and hepatic metastases, Wangensteen has 
suggested that when a single hepatic metastasis exists, it be excised at 
a second operative procedure, following the resection of the primary 
growth and the adjacent mesentery. Pointing out that Coller has 
demonstrated local invasion of the \'enous channels in 15 per cent of 
patients nith carcinoma of the colon and rectum, and that the single 
hepatic metastasis may represent a single embolic spread, he believes 
that at times a two-stage procedure such as this may prove curative. 
In 1941, Caltell reported the successful resection of n large, apparently 
solitary metastasis, present in the right lobe of the liver in a patient. 
TO years of age, with carcinoma of the rectum. The metastasis was 
excised at the first stage of a two-stage Lahey resection of the primary 
growth. The pathologic report on the resected sigmoid and rectum 
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was adenocarcinoma with no involvement of the mesenteric lympli 
nodes but with blood vessel invasion. This is suggestive that the hepatic 
metastasis was actually an embolic spread through the superior hemor- 
rhoidal veins. This patient continned in his occupation as a caretaker 
for more than two years and died two and a half years after operation 
at the age of 73. 

It is readily admitted that it is sometimes diiScuIt to detect a metas- 
tasis deep in the right lobe of the liver, and thus, it is impossible to be 
certain that no otlier metastasis is present. Nevertheless, if resection 
of the hepatic metastasis is feasible, the patient is probably better olT 
with a large focus of bis malignant tumor removed. It should enhance 
the increased comfort which results from palliative resection of colonic 
and rectal gro'ivths even when such procedures do not actually prolong 
life. 
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INTRATIIORACIC EXTENSION OF HEPATIC TUMORS 

Hebbert D. Ada>is 

Since it is a well establislied clinical observation that hepatic 
abscess may extend through the diaphragm into the thorax, it is readily 
conceivable that primary liver tumors may follow this same path of 
extension. This is probably, at best, an extremely rare occurrence 
especially as a clinical obserxalion since hepatoma or primary carci- 
noma of the liver is rarely observed except at postmortem examiimlion. 
This is owing to the lack of any characteristic symptonmtology or 
accurate diagnostic measures and tl»e highly malignant nature and 
rapid course of tins disease. The diagnosis «. tlvetcforc, rarely made 
ftinically and equally as tare arc attempts at surgical extirpation. 

In spite of these facts, however. »« any obscure supradisplrragmatic 
or basilar inlrathoracic disease, hepatoma with an inlrathoracic 
extension must bo considered. We liaxe had 2 cases at the clinic pre- 
senting this clinical picture, in one of which this diagnosis was con- 
firmed at operation and the other showed nn interesting hepatic 
extension of a different nature. 

The fint patient was a 43-year-o)d. matrM, wliite woman wiio came in com- 
plaining of pain in the Utl ahoalder ot al,owl three motuhV duration. Tl» pain 
wa« of a cotwunt and nonradUtiog nature. In addition, for about a cnonth, abe 
had alio bad a aligbtly productive cougb. tbe aptilum being occa<[onally streaked 
with blood; she had otberwije been well. With the exception of dullness and 
(liininisbed breath sounds at the left bare of tbe lung, ber general eratninatiou was 
essenlially negative and she appeared to be in good general condition. Roentgeno- 
Ingic examination at that time war interpreted as follows (Fig. 191): there was 
clouding at the U(t base apparently with asofl tissue mass just above tbe diaphrasm 
which produced a depression on the air bubble of tbe fuudua of the etomach. which 
indicated that the mass was fairly Gnu. Tbe left diaphragm was elevated. Tiie 
interpretation was: tumor of the left luog. probably malignant. 

Tbe patient was admitted to tbe hospital and bronchoscopy performed which 
revealed partial atelectasis of the left lower lobe with extrinsic pressure on tbe 
left lower lobe btonebus. No intrabroDchial tumor was visible and no biopsy 
iperimen was obtained. Aw exploratory thoracotomy, therefore, was done, and a 
dense, hard tumor mass was found which involved the left lower lobe, the lingula 
of the upper lobe and the diaphragm. Upon opening the diaphragm to note tlie 
extensions into the abdomen, tbe luiuor was found also to involve the left lobe 
of the liver A portion of the left lobe of the liver was resected, including a rather 
large portion td vVie diapbragra, the left lower lobe and lingula of the upper lobe 
of the lung. Even at operation, from the gross appearance of tlie tumor, it was 
thought that this was au umisusl type of taomr but that it probably was either 
primary^ in the left lower lobe or the diaphragm. 

The pathologist’s report is given in some detail because of the unusual nature 
ol this tumor. The specimen consisted of an irregular mass of tissue weighing 
679 
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310 gra. It was made up of lung tissue, diaphragm and subcliaphrsgmalic tissue 
Ota brownish type, resemblingliver but considerably softer than usual, thecentrsl 
part of the specimen lying approximately in U;c plane of the diaphragm and 
in>olving the base of the lung, apparently penetrating through the diaphragm 
The lumoT mas? cot with increased resistance and presented a light jeHur. irs- 
beculated surface which was coarsely granular and fil>f illalcd, with areas of hemor- 
rhage. The center of the lesion appeared to be necrotic and contained a small 
amount of pink purulent material. Tltis central raritatioij extended upward into 
the lung, but appeared to base no connection with the bronchial tree. The tumor 
tissue was clearly demarcated from the lung tissue but was not encap«iilaled The 



Fig. 191. — Hepatoma of the left lobe of the User with intralborBCic eslensioo 
left lower lobe was atelectatic. The luomr extended into wbat appeared to !“• 
tbe lingula of the upper lobe, altboogb theioterlobwr fissure was indiscernible The 
remaining lung parenchyma and bronchi appeared grossly negative There was 
no connection with the tumor to any part of the bronchus. The €nal diagnosis was 
bepatocna arising from the left lobe of the liver. 

The patient made a good convalesrence and was discharged from the hospital 
eighteen days after operation. 

This case is of extreme clinical interest since all llie symptoms and 



IN-rnATHORAClC fXTENSIOJ! Or HEPATIC TU510PS 

Studies pointed toward a tumor of lung origin with extension through 
the diaphragm rather than a tumor primary in the liver and extending 
intrathoracically. Tlierc nas one rocnlgenographic observation, how- 
ever which was defimtely signiOcant in attempting to estabhsli the 
primary site of tliis lesion. Tlie fact that the roentgenogram showed 



a soft tissue mass to produce a deflnite depression in the air bubble of 
the fundus of the stomach should lead one to the suspicion that the 
tumor probably arose in the stomach, spleen or left lobe of tlie liver 
rather thaw the Vutig, produtring auch an extension. \s has been 
stated in the article on subdiaphragmatic abscess, this same roent- 
genologic ending of a persistent depression in the air bubble of the 
fundus of the stomach is of considerable diagnostic significance in 
localizing a subdiaphragmatic abscess under the left diaphragm. I, 
thcrcrorc, wish to point out that thb roentgenologic finding is of con- 
siderable diagnostic value in these problems. 
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The second patient was a man of 63 years who had a history of cough, sputum 
and hemoptjsis and slight dyspnea on exertion. Roentgenograms of the chest 
showed a rounded mass of soft tissue density in the anterior portion of the right 
chest which appeared to he continuous with the diaphragm (Rgs. 192 and 193). 
The lungs were slightly emphysematous and there were a few areas of calcification 
throughout the right mid lung field. The findings suggested either a hernia through 
the foramen of Morgagni or a pleural cysL A bronchoscopy was essentially negative 
except for mucopurulent secretion, but all bronchial orifices could he seen and 
were open. A hronchogram done at this time shoved a slight cj-Jindrical dilatation 



Fig. 19? — Same case as shown in Rgure IJ2, lateral view 


of the basal bronchi and the interpretation was minimal bronchiectasis. Gastro- 
intestinal studies gave negative results; there was no evidence that any portion 
of the intestinal tract was involved in the mass in the anterior portion of the right 
lower chest (Figs. 192 and 193). __ • 

Although the pulmonary symptoms could be due to the minimafbroncmectasis. 
it was thought that since it was impossiUe definitely to establish the diagnosis 
with reference to the mass in the right lower cheat, a thoracotomy was indicated. 
This was, therefore, done The right pfeural space was obliterated with cumeroii* 



INtnATOOnXClC laiTENSlOS OF JIEPATIC TUMORS 


6aa 

old, dense, vascular adhesions. The right middle lolie of the lung s^ns adherent 
to the mass in the region ot the diaphragm anteriorly and mediatly and wa< 
partially atelectatic. Further dissection in this area showed the mass to be a 
localized eventration of the diaphragm witli a rounded tumor of Iber tissue arising 
from the tight lobe of the liver, protruding higlt into the thorax hut still covered 
«ith a thin atrophic diaphragm. This projecting mass, howeser, consisted of 
normal Ii>cr tissue. Tliis liver tissue was depressed hetow llie level of the normal 
dome of the diaphragm and the medial leaf was pAirated to overcome this central 
oentration. 

Following this procedure, the patient made an uneventful convalescence and 
was discharged from the hospital two weeks following operation. 

Tliis case illustrates another type of extension of tlic liver into tlic 
thorax, again with symptoms primarily of a thoracic nature b«l in 
which all possible studies were inconclusive so far as cstnblisliitig a 
definite diagnosis. The rocnlgenologic inlerpretation, however, sug- 
gested the possibility of a hernia llirough Uic foramen of Morgagni; 
although this is a fairly common type of diaphragmatic beiniation, it 
does Rot primarily contain liver tissue. 

These 2 cases, therefore, represent very Interesting extensions of the 
liver into the thorax, one being of a benign nature and Die other being 
a highly malignant extension involving the lung. It is interesting to 
note that in both cases the symptoms were primarily of thoracic origin, 
but nil studies mere inconclusive and exploratory thoracotomy was 
necessary to establish the diagnosis, ll is also of great interest to note 
that it was possible technically to remove the extensive hepatoma 
involving the left lobe of the liver, diaphragm, left lower lobe of the 
lung and lingula of the left upper lobe. In view of the luglily malignant 
nature of hepatoma, however, the prognosis in this particular case 
is extremely unfavorable. 




niE SURGICAL MANAGEMENT OF PERIHEPATIC AND 
SUBDIAPIIRAGMATIC ABSCESS 
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Like many otlier types of extension or residual infection com- 
plicating a primary focus of infection, tlic incidence of subdiaplirag- 
matic abscess has been materially reduced by the widespread use of 
sulfonamides, penicillin and streptomycin. Subdiapliragraatic abscess, 
however, has not been eliminated entirely by chemotherapy. It is also 
important to point out that in some instances the use of antibiotics lias 
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Fif. 191 — ADalamical relationships of subdiapbragmatic liver spaces. 


obscured the true status and progress of the abscess, just as it may in 
empyema, and has led to further more serious complications. Since 
this disease still exists, even tliougb at present greatly reduced in fre- 
quency, it is well to review lire present status of its management and 
treatment. 

Infection beneath the diaphragm, or in relationship to the several 
surfaces of the liver (Fig. 194), is most commonly a postoperative 
complication following many types of abdominal surgery. Such infec- 
tion has been cspeciaily associated with the peritoneal contamination 
from appendicitis, perforated peptic ulcer, penetrating wounds of the 
abdomen and gaslroinlesUnal resections. In fact, almost any type 
of abdominal or retroperitoneal operation may give rise to a com- 
plicating subdiapliragraatic infection. In the postoperative period 
clinical signs of an obscure infection may derelop and when the more 
common sources of such on infection, such os residual abscess in the 
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field of operation, in the wound, in the urinary tract or llie respirator) 
system, ha\e been ruled out, attention must be focused on the sub- 
ciaphragmatic region for a possible extension or residual infection 
(tigs. 193 and 196). 


PATHS OF INFECTION CAUC1NS 
SUBDIAPHRASMATIC ABSCESS 



Fig. 193. — Palin of infeclprtn caiMagaubdtajiliraginatic air* cv« 

Such on extension of infection to the subdiaphragniatic spncc must 
be visualized as ^arjinp considerably in degree, ranging from a mild 
diffuse cellulitis to frank suppuration and abscess formation. The 
former t)7>e of infection, although potential!) serious, may subside 
under consen-alive measures ami lease no residual af.^c.>s,s rcf|ui>ing 
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surgical drainage. A true abscess or rtralliplc abscess confined to the 
subdiaphragmalic spaces, however, will menace the patients hCe 
unless elToclively localiEcd and drained. At this pouil it is well to 
temember that, if a definite abscess has developed, one cannot rely on 



chemotherapy for a cure, or to eliminate the need for drainage, in every 
instance. Under intensive chemotherapy there may be an apparent 
improvciricnt, evidenced by a lowered temperature and leuhocjtosis, 
thereby compSclely oversli^owing an almost imperceptible but steady 
decline in the general health of the patient. This may continue for 
many weeks, masking the true course of the infection, until suddenly 
the abscess ruptures titrougli the diaphragm into the thorax, establish- 
ing widespread pleural contamination or even commonly a broucliial 
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commumcatJozi with rapid, widespread infrapulmonary in/ecfion. 
This is, indeed, a critical complication in an already debilitated patient 
winch should be avoided, but if it occurs, it requires immediate, wide 
drainage above and below the diaphragm to save the patient. On the 
other hand, if the abscess is properly localized and adequately drained, 
the prognosis will be good and the incidence of serious complications 
and mortality will be very low. 

DIAGNOSIS AND LOCALIZATION 

The most important factor, therefore, is the exact localization of 
such an abscess. Physical signs and roentgenologic findings are often 
zninimal and confuting. Frequently it is possible to localize the infec- 
tion to this general region, but the accurate differentiation between 
(1) basal pleural infection, (2) subdiapliragmatic or perihepatic 
infection, (3J intrahepalicorhVerobscess and (4) subhepatic, perirenal 
or perisplenic infection may be extremely difCcuIt- 

Certain diagnostic aids must be relied on in Ibis difficult problem 
of exact localization and even Ibesc have considerable limitations in 
many ways. First, when signs of obscure infection develop after 
abdominal surgerj*, especially in coiyunction with definite or potential 
peritoneal contamination, a subdiapliragmatic abscess should elaa}S 
be considered. There may be no symptoms referable to this area or, 
at most, only vague discomfort io the Ion- Iborocic or subcostal regions. 
Deep tenderness may be demonstrated on pressure om the loner rilis, 
and the diaphragm wilt be elevated and fixed on percussion. Usually, 
however, there are variable degrees of associated basal pulmonary 
atelectasis, pleural reaction and effusion further to obscure the clinical 
findings. This makes it difficult to estimate accurately, on ph>sical 
examination or fluoroscopy, the height of the diaphragm or (he degree 
of the intrathoracic reaction above the diapliragm. In larger abscesses, 
containing free gas, there may be hyperresonance to percussion with 
reduction of the area of normal liver dullness. 

The diagnostic procedure of the greatest value is the roentgenologic 
examination in which roentgenograms are taken with the patient In 
three positions: anteroposterior, sitting up; anteroposterior, l>ing on 
his side with the affected side up, and a lateral film with the patient 
sitting up. These three views in the positions described will frequently 
demonstrate a shifting collection of pas beneath the diapliragm which 
b obscure in the routine films usually taken with a sick patient i)ing 
on hb back. Certain commoa bacteria, notably the colon bacillus 
group, and mixed infections, may produce pas within the abscess which 
results in the characteristic roentgenologic findings (Fig. 197. a and 6j 
Ulien a shifting collection of pas cannot he tiemoialrated and the 
roentgenograms show a diaphragm obscured b) basal pleural reaction, 
there may still be a subphrenic abscess present, basal empjema, 
intrahepatic, or even subhepatic abscesses such as in the gallbladder 
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bed or Morrison’s pouch, ho^^ ever, wiU often pve an identical roentgen- 
ologic picture. This has been observed repeatedly m cases of amebic 
abscess of the liver. , . . 

Localization of an abscess under the left diapliragm by the roent- 
genogram is even more difficult. Owing to the anatomical relation ol 
the left lobe of the liver, the stomach and spleen to the diaphragm, an 
abscess is more likely to dissect around and between these structures 
rather than to present a major part of its surface to the diaphragm as 



it does over the dome of the right lobe of the liver. Therefore, very little 
reaction may be demonstrable by the roentgenogram above the dia- 
phragm, or a shifting collection of gas below the diaphragm. The most 
valuable diagnostic hading is an abnormal displacement or distortion 
of the air bubble in tbe fundee of the stomach. This detail should be 
carefully observed by fluoroscopy and roentgenograms taken at differ- 
ent angles. 

If a diagnostic shifting gas bubble cannot be demonstrated by prop- 
erly taken roentgenograms, a diagnostic aspiration must be considered. 
In most instances the diaphragm rises high and the costophrenic 
pleural angles are obliterated, so such an aspiration is usually safe from 
pleural contamination and is warranted especially if the patient is ill 
and running a septic course and his condition demands immediate 
localization of the infection and adequate surgical drainage. Another 
practical point with reference to diagnostic aspiration is the fact that 
sometimes pus, piesumabiy obtained from the pleural cavity during a 
thoracentesis for what appears to be a basal empyema, may actually 
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be aspirated from beneath a very hi^ obscured diaphragm, and an 
erroneous localization be assumed. If this happens, the patient will 
invariably complain of pain in the top of the shoulder as the needle 
encounters the diaphra^. If pus is aspirated before such a diaphrag- 
matic reference of pain is eiirited, the infection is in the pleural cavity; 
if aftemrards, it is below the diaphragm. It is, therefore, essential to be 
alert to this helpful localizing diagnostic sign. 

Finally, if roentgenograms and aspiration are inconclusive, surgical 
erplorafioii of the subdiaphragmalic region is justified in cases in which 
decline is rapid as a result of an obscure infection and in which roent- 
genologic studies and attempted aspiration ha> c failed to yield C' idence 
of a definite diagnosis hut in wliicli there arc reasonably p05ili>c 
clinical esidences that a subdiapiiragma tic infect ion etls Is. Esploratioti 
can be done readily under local anesthesia with \irtually no rid to the 
patient and this may well be a life-saving measure. 

SUItCIClL TnE,\r>tENT 

The surgical approach for drsunage of a sulxliapliragmatic abscess 
(Fig. 198, 0 llj) in the posterior subpltrenic spares is through one of 
two routes: through the bed of ll-e resected twelfth rih, and by blunt 
dissection, retroperitoneally and entirely esirapleurally. the subdia- 
phragmatic space involved is broken into and drained. TJils has the 
advantage of avoiding the pleura and po«sible eontamination, but 
the disadvantage that, from this lower level, a much greater amount 
of tissue must be traversed to reach tliesc invariably high collections of 
pus under the diaphragm and a much longer and less direct drainage 
tract must be maintained. In addition, it is well to remember that, 
owing to anatomical variations, the pleural refiection will be encoun- 
tered as low as the tvvelftli rib in 30 to 10 per cent of the cases. 

I, therefore, favor the more direct route at a higher level, crossing 
the lower costophrcnic reflections of the pleura. .\ posterior section of 
the eleventh rib (Fig. 198, a (2J) is resected and the corresponding 
length of its intercostal bundle removed to enlarge the exposed surface 
of parietal pleura. Considerable care mast be token at this point to 
prevent pleural contamination and pneumothorax. If the costophremc 
pleural reflection has not been obliterated by the inflammatory process 
which can readily be determined by the appearance of the pleura and 
observing the two surfaces sh'ding freely on each other or being held 
apart by fluid, one of two methods of obliterating this costophremc 
pleural angle must be carried out. A firm gauze pack placed against 
the exposed parietal pleura and left in place for forty-eight hours will 
effectively seal off the pleura. TliU has llie distinct disadvantage of 
making a two-stage procedure of the operation with sevcrai days’ delay 
before the final drainage b accomplished and the patient relieved of 
the marked si'ms of infection. Therefore, if the time element due to the 
patient’s condition is important, the costophremc pleural surfaces can 
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be sulurcd tosclher «illi eery line intempled sutures (Rs- 198, h) 

Tilaced around the eniire peripliery of the exposed pleura and tJic pleura 
and diaplirasvn beneath opened directly into the abscess by an incision 



Fig 198 — 11 , Sagillal wrlion t«> show approach to suWiapUraginatic abscess by 
■v>ay o{ (1> the tfteWlh rib. (2) the elesmth tib. and (3) the siibcoslal anterior 
approach. Arrows lepre^ent eoOTse ot drain. 

h, Detail to show method oUitmlhtg the costophrenio pleural angle by 
overlapping sutures between the parielal and diaphragmatic pleura. 


in ibe center of this sutured off area, trithout fear of contamination of 
the pleura. Tlie abscess can readily be reached through this approach 
and excellent and direct drainage obtained. The drainage is maintained 
by inserting a soft rubber chest tubing or cigatet drain together tt ilh 
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a small catheter for irrigation and instillation of penicillin or other 
antibiotic. The anterior space and the subhepatic infections (Fig. 193, 
a [3J) can be drained very satisfactorily by a subcostal incision several 
inches to the right of the xiphoid process, carrjing the disseetion up- 
ward close to the under surface of the costal margin in order to keep 
within the walled off area and to avoid entering the general peritoneal 
cavity. 

SUMMARY 

The incidence of subdiaphragmalic and perihepatic abscess has been 
greatly reduced by adequate chemotherapy in conjunction with direct 
or potential peritoneal contamination. 

The diagnosis and localization may be dlllicult but can be accom- 
plished by careful clinical observation, roentgenologic studies, diag- 
nostic aspiration, and if necessary, by exploration. 

Prevention is the best solution to the problem and can be accom- 
plished only by early operation or treatment of the primary sourw of 
infection. In gastrointestinal, biliary and traumatic surgery, the serious 
complication of suhdiaphragmatlc abscess may be prevented by: (I 
careful walling off of the primary infection during the operation; (2) 
complete aspiration with suction of all fluid or pus found in the pen- 
toneol spaces and over the dome of the liver; (3) the instillation of 
penicillin solution into these areas at the close of liic operation; end 
(4) adequate chemotherapy postoperatively. , > ,i, 

The technic of drainage of suhphrcm'c abscess is presented and the 
various methods and approaches evaluated. 



INFECTIOUS HEPATITIS 
George 0. Bell 

Infectious hepatitis, although primarily of medical interest, is of 
interest also to the surgeon particularly ia the differential diagnosis of 
jaundice. During wars the disease has occurred in epidemic propor- 
tions. and the most recent uar was no exception. Most of our present 
knowledge of the disease was gained through the studies made during 
World War II. Now that the war has ended, the incidence of liie disease 
has fallen off markedly, although sporadic cases will always appear. 
Their early recognition and proper management are important in 
preventing the distressing late sequelae nliich may occur. 

The term, infectious hepatitis, applies to a dislinct clinical syndrome 
which we now believe to be caused by a fillrable virus. It is the same 
entity which has been known as catarrhal jaundice. It is also closely 
related to homologous serum Jaundice. The exact relationship of these 
two diseases is not yet clearly understood, but at present it is thought 
that each is due to a filtrable virus belonging to the same general group, 
although to separate immunologic strains of the same group.' 

ETIOLOGY 

The causative agent of infectious liepatitis has not yet been identified 
or isolated. Most of our information about it has been gained through 
experiments using human volunteers, since there ate no laboratory 
animals which are susceptible. Tlie hepatitis agent is filtrable and 
resistant both to beat and to the ordinary chlorination of water.' It 
is present in the blood and feces of patients in the pre-icleric and early 
icteric stages of the disease. It is usually spread from patient to patient 
by way of the intestinal-oral route, but it may also be transmitted by 
the parenteral administration of infected hlo^ products. The former 
mode of transmission has been responsible for most of the epidemics, 
and water, food and milk have each been implicated.^* The latter 
method may account for at least some of the cases of hepatitis appear- 
ing in patients receiving antisypbilitic treatment in clinics in which 
liie same syringe is used on succcssi^'e patients. 

PATHOLOGY 

Tlje pathologic clianges consist of an inflammatory reaction and 
degeneration of the hepatic parenchyma. As the disease progresses, 
areas of active regeneration of liver cells appear, the normal lobular 
pattern becomes disarranged, bile canaliculi become dilated and bile 
thrombi may be present. In fatal cases, there is a massive autolytic 
necrosis of the liver parenchyma, and in the fulminating form liver 
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cell repcneration is conspicuously absent. In addition to patliolopic 
eJianpes in tfic liver, there may be chan/;es in the kidneys, intestine, 
lymph nodes and spleen. Biopsy studies of tlic liver in all stages have 
shown that active hepatitis may exist without clinical jaundice. 
Inflammatory, degenerative and regenerative clianges are present in 
the liver for days before the development of clinical icterus and for 
many weeks following its disappearance. 

CLINICVL MCTUnC AJiSt COURSE 


The clinical picture of Infectious hepatitis is fairly uniform.’'"” 
It usually runs a Iicnign course, lasting about four weeks and ending in 
complete cure. Tlic onset is usually acute, with fever up to 103* F., 
chilly sensations, licadachc, lassitude, generalized muscular aches, 
anorexia, gas, cramps, abdominal distention and upper abdominal 
distress. There may be mild dmirhea, nausea and sometimes somiling. 
Tliese symptoms usually last for three or four days nnd, at this stage, 
the disease is indistinguishable from influenza, infectious mono- 
nucleosis or other acute illnesses. Tlie fever then subsides nnd a rela- 
tively symptom-free period of five to ten days occurs, only to If 
follow cd by a recurrence of symptoms and the nppearonce of jaundice. 
During the pre-icteric stage the liver is usually not enlarged, altliougli 
it may be tender. About 17 per cent of cases have no prodromal stage, 
the appearance of jaundice being the first sign of the disease. 

The icteric stage begins w ith tlic onset of j.iiindice and may last from 
two to ten weeks. The jaundice re-ichcs its peak In about five to seven 
dajs and is accompanied by fever, anorcxi.i. nausea, vomiting, light 
stoois, r.spid wei'gJit loss and painful enlargement of the liver. The 
pain is associated with tenderness and sometimes muscle spasm and 
this triad has occasionally led to operation for ruptured peptic ulcer, 
acute cholecystitis and acute appendicitis, especially wlien the jaun- 
dice has not yet appeared. Willi the disappearance of jaundice there is 
marked improvement in symptoms, the appetite returns, nnd n sense of 
well being ensues. The liver usually decreases in size at this stage, 
although it may remain enlarged for some lime. Jaundice disappears 
one to several weeks before the pathologic process in tlic liver lias 
fully subsided, and complete recovery, therefore, may require a total 
of six to eiglit weeks. About 10 per cent of patients iia\c not fully 


recoered at the end of three months. 

Variations in tlie Clinical Course. — In a number of cases, 
the clinical picture is the same as lliat just described except for the 
absence of clinical jaundice. It is LeL’eved that this variation of the 
disease occurs as frequently as llic icteric form. The diagnosis of this 
Ivpc is based on the presence of an enlarged or tender liver plus chem- 
ical changes in the blood indicative of hepatic impairment, 'i he failure 
to recognize this type has often led to improper or inadequate treat- 
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raent, wliich in turn has favored the development of cliromc liepatiUs 
or an acute recrudescence more severe than the original attack. 

Chronic hepatitis may follow the icteric or nonicteric forms of acute 
liepalltis. Most patients with acute hepatitis recover completely Nvithin 
three months. Those who do not may liave both subjective symptoms 
and positive physical and laboratory evidences of liver dysfunction. 
Some may have abnormal physical findings without symptoms and a 
few may continue to have symptoms long after all objective evidences 
of hepatic impairment have disappeared. Liver biopsies in such cases 
have shown normal histologic findings in some, minimal changes in 
others, and definite pathologic changes in still others. There is no doubt 
that chronic hepatitis may persist in some individuals for a long time 
^o\lo^^illg the acute attack.*-**-**-’*-** 

Fatal cases of hepatitis may run either o subacute or a fulminating 
course. In the subacute type the patient dies of progressive liver fail- 
ure.” Jaundice is variable and often mild. Ascites and edema usually 
develop. Death occurs in hepatic coma about nine months after the 
initial onset. In the (ulmiciant form death occurs in less than ten days 
and occasionally in as short a time as three or four days.” A few 
patients have died even before the appearance of jaundice. Tlic course 
of this form is marked by its rapidity and also by Ibe dcvelupinenl of 
mental disturbances. Ttie latter arc occasionally so prominent as to 
lead mistakenly to exploratory craniotomy. Jaundice is usually mihi, 
although just before death it may be quite deep. Ascites occurs in 2S 
per cent of the imtients. 

Superimposed infections may modify the course of infectious hepa- 
titis.” Since the disease is often contracted from the ingestion of con- 
taminated \\ater, food or milk, it is not surprising to hud that other 
infections -nhich are naturally transmitted in tifis manner may also 
be present. The various enteric infections, such as dysentery, typhoid 
fever and paratyphoid fever, may be engrafted on a case of naturally 
occurring infectious hepatitis. During World War I, the frequent 
association of infectious hepatitis and certain strains of Salmonella led 
some investigators to postulate an ctiologic relationship. Studies of 
epidemics of infectious hepatitis revealed in some patients the presence 
of organisms of the Salmonella group in the blood, feces and bile, while 
the scrums of these patients shoned strong agglutinations for various 
strains of Salmonella. Other invcsUgalors failed to identify consistently 
any organism nith infectious hepatitis and it was suggested that when 
jaundice and paral>-phoid fe^xt appeared together in large numbers of 
patients, they constituted double infections. Sucli combinations of 
infectious hepatitis and Salmonella infections were also encountered 
in \\orld War II. The course of the illness in these patients is more 
severe and prolonged and may be accompanied by complications 
peculiar to each separate disease, such as gastrointestinal hemorrhage, 
perforation and so forth. Havens and Wenner'* have recently reported 
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2 cases of ii^ectious hepaUtia experimentally transmitted to 2 human 
volunteers in whicJi the disease was complicated by superimposed 
infection with Salmonella cholerasuis. 

HOMOLOGOUS SERUM JAinVDICE 

The relation of iiomologous serum jaundice to infectious hepatitis 
has not entirely been clarified. ^Wiether if is a variant of infectious 
hepatitis or a separate and distinct entity is not known. It, like infec- 
tious hepatitis, is caused by a fillrable virus. It is transmitted from one 
patient to another by the parenteral administration of human serum 
or plasma. Amounts ofsemm as smaU as 0.01 cc. are capable of passing 
on the disease.’* Serum hepatitis has occurred after tlie administration 
of measles and mumps convalescent serum, jellow fever vaceire con- 
taining human serum, pappataci fever vaccine, plasma or whole blood. 
To date, human albumin has not been found guilty.’ 

The clinical course of patients with homologous scrum jaundice is 
similar to that of patients with infectious hepatitis. The main differ- 
ences are the longer incubation period (two to four mouths), a more 
insidious onset, tlic absence of high fever and a longer course in the 
former disease,” 

The most probable source of the disease at the present time is plasma. 
The reported incidence in recipients of pooled plasma ranges from 4.S 
per cent to 7.3 per cent, with a falalit) rate as high as 12.3 per cent.” 
In the operation of blood banks, the practice of pooling the plasma 
from a number of donors increases (he hazard of hepatitis, since the 
plasma from a single infected donor will contaminate an entire pool. 
Attempts have fmled in prevention of serum hepatitis by the admin- 
istration of gamma globulin (o each recipient of plasma. Ullrariolet 
irradiation”'” of plasma has been elTectiye in eliminating the ictero- 
genic agent, and this procedure gives promise of being helpful in preven- 
tion of the disease. Until more work is done to prove the effectiveness 
of this control measure, the use of human plasma or blood carries a risk 
of hepatitis which in some cases will be fatal. 

Serum jaundice may also be transmitted through the use of unster- 
ilized syringes and needles in the drawing of blood or the injection of 
any t}7>e of substance- Careful adherence tosterile technic in any clinic 
in wltich large groups of people may inadvertently be exposed to the 
possible risk of hepatitis is an additional control measure of value. 
l)I4C.>OSIS 

The diagnosis of infectious hepatitis is usually not too difficult and 
can be made with a fair degree of accuracy.* The greatest difficulties 
are encountered in sporadic cases and particularly in those without 
jaundice. Tliere is no specific test for the disease. Clinical sjmploms 
along with objective evidence of liver disturbance serve to make the 
diagnosis. 
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A history of jaundice in other members of tlie patient s family or 
close contacts, or a history of recent injection of plasma, blood or serum 
is especially valuable. 

In the prodromal or pre-icleric stage the symptoms are those of any 
acute febrile illness. The presence of an enlarged or tender liver and 
abnormal results of liver function testa are enough to make a presump- 
tive diagnosis. Many tests of liver function are available, although they 
are not of equal value inevery stage of the disease.*-” In the pre-icteric 
stage, bilirubin is found in the urine even though the serum bilirubin 
is normal or only slightly elevated. The promptly reacting serum 
bilirubin and the urine urobilinogen are usually increased. These three 
tests are reportedly most useful. In addition to these, the ccphalin- 
cholesterol flocculation test, the thymol turbidity, the thymol floc- 
culation, and the bromsulfalein tests may also be abnormal. 

The icteric stage is only rarely confused with other diseases, such 
as obstruction of the biliary tract, hemolytic jaundice, Weil's disease 
and amebic hepatitis. The presence of on enlarged liver is an Important 
finding. Liver function tests ate of importance chiefly in following the 
course of the jaundice. 

The convalescent stage is marked by the decrease and disappearance 
of jaundice and usually a return of the liver to normal size. The urine 
urobilinogen test which frequently is normal during the height of the 
jaundice becomes increased early in the convalescent stage ond grad- 
ually declines as improvement occurs. The cephnlin<liolesterol floc- 
culation and the thymol turbidity run a fairly parallel course. Both 
become negative about the tenth to twelfth week. The scrum bilirubin, 
especially the delayed type, is increased at first and gradually returns 
to normal as tlie liver improves. A persistence of abnormal retention 
of bromsulfalein is an important sign of prolonged activity of the hepa- 
titis. Continued elevations of thymol turbidity and of the quantitative 
urine urobilinogen are also excellent indicatois of continued activity 
of the process in the liver, 

PROC^OSI5 

Most patients with infectious hepatitis run a mild to moderately 
severe course but go on to complete recovery. The mortality rate has 
been reported as 0.2 to 0.4 per cent. Chronic liver dysfunction occurs 
in ns high os 28 per cent of cases. In a small number of patients cirrhosis 
will develop but neither the exact number nor the type of cirrhosis is 
definitely known.'* ” 

TREATMENT 

The treatment of ncule infectious hepatitis has been fairly well 
standardized and consists in the main of bed rest, diet and protection 
of the liver against further injury.*-** The value of bed rest has been 
proved beyond a doubt. Inadequate rest delays recovery in all cases 
It may convert a mild nonictcric case into a severe one with jaundice 
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winch in some instances ends fatally. It often leads to a relapse or 
recrudescence nhich is more prolonged and sescre than the original 
attack. Bed rest should, therefore, be continued for a neek or more 
beyond the complete disappearance of symptoms, jaundice and liier 
tenderness. Testsof liver function should he within normal limits before 
full resumption of activity is permitted. Finally, tenderness or enlarge- 
ment of the liver after exorcise should not occur. 

It is universally agreed th.it the diet should be high in protein and 
carbohydrate. The amount of fat, however, is still an unsettled point. 
Without going info the arguments for and against fat, it appears that 
a moderate amount is permissible. An average diet would, therefore, 
include about 150 gm. of protein, 400 pn. of carbohydrate, and 40 to 
50 gm. of fat. The diet should be modified to suit each individual case 
to obtain the greatest nutritional benefit. 

Vitamins are ordinarily used and may be conveniently given as one 
of llie high potency multivitamin products once or twice a day. Wr 
prefer, however, to use a natural vitamin B in moderately kirgc doses. 

Ills our practice to give choline chloride In doses of 3 to 6 gm. a day, 
ullliough there is no conclusive evidence tliat either cholmc or mclli- 
ionine is particularly useful in cases of acute liepatitis. 

IMien anorexia, nausea and vomiting Interfere with tlie nutritional 
status of the patient, glucose and amino ocid solutions may be given 
intravenously. When the scrum albumin level is below the normal of 
3.8 gm, per 100 ce., human albumin, in doses of 50 to lOO gin., should 
be administered Intravenously daily until the scrum albumin level has 
been restored to normal. Saline solutions may be odministered when 
needed, but the amount should be limited l^cause of the tendency 
toward water and s.ilt retention which frequently occurs in liver 
disease. 

Gamma globulin* ’-’' is of no value in the treatment of acute infec- 
tious hcp.atitis. Even when administered early in the course of the 
disease it fails to attenuate or modify it. It is useful in prevention, 
liowevcr, and a dose of 0.06 cc. per pound of body weigJit will protect 
against the disease for a period of six to eight weeks. 

CO.NCLUSIONS 

Infectious hepatitis (catarrhal jaundice) is an acute inflammation of 
the liver caused by a fdtrabJe virus and transmitted from patient to 
patient by way of the intesiinal-oral route or by droplet injection. 

It usually runs a self-limited course ending in complete cure. It may, 
however, go on to a prolonged chronic licpalitis which may he active 
or inactive. Occasionally it results in cirrhosis, and in about 0.3 per 
cent of cases it ends fatally. 

Homologous serum jaundice, closely related to infectious liepatilis, 
occurs following injection of whole blood or blood prtxlucU in about 5 
per cent of recipients. Human plasma is a major source of the disease 
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and until adefjuate control ineasuics are available, the use of plasma 
should be limited to those who pr^nt definite indications for its use. 

The treatment of acute hepatitis consists of bed rest, diet and pro- 
tection of the liver against forlhcr injury. Tiie importance of complete 
and adequate rest is emphasized. The diet is high in protein and car- 
boh>drale and low in fat, with added vitamins and choline. 
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THE RELATIONSHIP OF HEPATIC INSUFFICIENCY TO 
CHRONIC ULCERATIVE COLITIS 

John R. Ross 

The problem of hepatic insufficiency in association with chronic 
ulcerative colitis has received increasing attention recently. In 1938, 
Comfort, Bargen, and RIorlocL reported 4 cases of chronic ulcerative 
colitis and concomitant liver disease. Two of tliese patients had had 
biliary tract disease presumably antedating the appearance of colitis. 
More recently, Tumen, Monaghan and Jobb described 5 cases of cir- 
rhosis and chronic ulcerative colitis. Liver damage was demonstrated 
clinically, in the laboratory, or peritoncoscopically. In one case the 
authors believed that excessive alcohol inlalic together >vith a deficient 
diet contributed to the production of cirrhosis. In the remaining 4 cases 
in which serum protein values were determined tliey found consistently 
low values. They emphasized the importance of a low albumin fraction 
persisting in the presence of replacement and supportive therapeutic 
measures. Tumen and Bockus bad previously demonstrated the tend- 
ency toward hypo-albuminemia in a series of patients with known 
chronic hepatic disorders not specifically related to ulcerative colitis. 
In a study of clinical and autopsy coses of chronic ulcerative colitis it 
was our conclusion* also that the low serum protein value and the 
tendency to, or actual reversal of, the albumin-globulin ratio were 
frequent reasons for suspecting hepatic insufficiency of critical magni- 
tude. Since evaluating that group of 27 necropsied cases there have 
been 4 additional deaths in patients who suUered from chronic ulcera- 
tive colitis upon whom autopsies have been performed. In each of tliese 
instances at least one serum protein determination was obtained. In 
2 cases, to be described briefly, the serum protein levels were normal 
and there was no signiCcant liver damage. Weight loss was pronounced, 
ulcerative disease involved the entire colon in each case, and anemia 
was marked in one case. The cause of death in Case 14 was designated 
peritonitis and in Case 15 renal insufficiency. Death occurred in the 
latter instance six days after a second stage colectomy had been per- 
formed for advanced chronic ulcerative coUtb with polj-poid degen- 
erative changes of the mucosa, lo the former case peritonitis was 
diffuse and resulted from multiple perforations of diseased colon. The 
third and fourth cases herein described will be given in somewhat 
greater detail to illustrate one or two points which seem worthy of 
mention. 

HErORT OF CASES 

Case 30. — A 36-year-old man had progressed fawrably under medical manage- 
ment lor a period of approzimatety five ywi« when the number of dejections con- 
Uitung Wood and mucus began to increase from an average of two to ten or fifteen 
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daily. There was an associated Height lose of 20 pounds. Proctoscopy revealed 
an acutely inflamed, ulcerated and edematous rectal mucous membrane on several 
occasions. There was roentgcDoIogic evidence of involvement of the entire colon 
by changes characteristic of ulcerative colitis. Hadiographlcnlly, these changes 
were most marked from the splenic flenire to the rectum. Owing to inability to 
maintain adequate balance eompatiUe with life by medical means, surgical 
intervention was proposed and accepted. Accordingly, an hemicolectomy and 
abdominoperineal resection of the left colon and rectum were performed, with the 
instruction of a transverse colostomy. The patient’s condition was supported by 
parenteral fluid, transfusions, end sulfonamide locally in tbe field of operation 
Beginning on the third day after operation, however, the temperature rose 
and tbe pulse gradually increased. On the fifth day the temperature was 103 5* 
and the pulse 133. The cionprotein nitrogen level increased to 110 mg per 100 cc. 
and was accompanied by a suppression of urine. EUforls to balance this by adequate 
amounts of fluid given parenteratly were of noas'ail. Penicillin therapy was without 
beneficial effect. There was progressive anemia. The hemoglobin level dropped 
from 13.1 gm. before operation to 5.9 gm. after operation. The red blood count 
decreased from 4.200,000 l»efore operation to 2.880,000 the day liefore death. One 
serum protein value was recorded. Its level five days before death was 6 2 gm. 
A primary indication of liver tnsuQIciency was suggested by the oecurrence of 
Jaundice with serum bilirubin levels of from 6 to B mg. per 100 ce. two to three 
days liefore death, thus proving to be a terminally occnrring event. Tbe patient 
died on the eleventh postoperative day. 

Bacleclologicaily, both antemortem and postmortem specimens confirmed (he 
presence of a Pseudomonas aeruginosa septicemia At autopsy the causa of death 
was determined to be uremia. Tbe liver revealed a severe degree of losie degenera, 
(ion, as did the Lidoeys and epithelium of llie adrenal glands.' Of incidental interest 
sraa the Codiag of (wo mulberry gafistones, I.S cm. in diameter, within the gall* 
bladder without concomitant evidence for estrabepatic or inlrahepatic biliary 
tract damage 


TJj« method of classifying the severity of iiver disease, iviien present 
grossly and microscopically, lias been previously described.* The fourth 
and Iasi ofthe recently autopsied cases Isof interest from several points 
of view. Some of its salient features follow and servo to dcmon.strate a 
few of the difEcuItics one may encounter in treating patients vnth 
hepatic insufficiencies with other complications — in this case sepsis. 


Case 31. — A mao, 61 years of age, bad bad diarrhea for »i» months Ife ex- 
perienced from til to ten liquid dejections daily, most of them at night aod all 
containing blood and mucus lie bad lost 9 pounds. 

Proctoscopy revealed an edematous mucosa which bled freely A few linear 
mucosal ulcerations and some external hemorrhoidal tags were oliserved A 
biopsy specimen obtained from above tbe ^hincter level on the anterior wall of 
the rectum was reporteil to show inflammatory tissue and a mucosal polyp, ^o 
ova of parasites or ameba were discovered noentgenograms of the colon revealed 
what was thought to represent segmental roUtis involving the transverse and 
descending colon. The patient was bospitaliaed for further observation and treat- 
ment Blood pressure and pulse were normal on edmUsion. Tlie temperature 
fluctuated between 98 6* and 102* F. nnUI five days before death when it dropped 
to 100.5*. 
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On admission the patient was placed on 3 gm. of juirathaladine daily. Solutions 
of glucose with vitamins and amigcn were administered intravenously on alternate 
days. Essenatwne. 50 to 15 gm. orally, was supplied daily. Dismut h in powder form 
and antUpasmodics were gi\en to aid in controlling diarrhea. There was no evi- 
dence of obstruction but the patient continued to be ill and lethargic. In addition 
to the above measures, as the patient's condition seemed to retpiire it he was 
given 2 units of plasma and 500 cc. of LItrod on alternaU days. Careful tabulations 
of the Ouid intake and output were kept. Sodium chloride was administered orally 
in daily doses of 3 gar. to help to counteract low blood chloride levels— this in 
conjunction witli chioride given parenlerally. liberal quantities of vitamins were 
given orally, fully tealiiing the peobahilily of poor alimentary absorption. Peni- 
cillin, 210,000 uivits daily, was given parenlerally in an effort to help stem the 
adverse effects of what was thought to be peritonitis complicating chronic ulcera- 
tive colitis. The patient was experiencing approrimately five loose dejections each 
twenty-four hours. The abdomen was distended. Edema developed over the 
presacral. scrotal and left leg areas. Adminislratioo of chlorides and plasma was 
temporarily stopped and the patient promptly became worse, foUowing which 
plasma sod blood were resumed parentetally. ^ema failed to disappear with the 
adininislralion of mercupurin. Cardiac arrhythmia developed and coupled rhythm 
was established. An electrocardiogram was inlerpreted as probably suggesting 
myocardial degeneration Itraocldal breathing ensued. DigiuUzslion was begutk, 
diuretics were given, end a small quantity of bunian albumin was made available 
to the patient An Ileostomy had been deterred because ol Die patient's poor 
condilioiu EKamioatlon of the upper gastrointestinal tract by fluoroscopy and 
roentgen rays was negative for deformity suggesting orgenic disease. The patient 
died on the twenty-eighth hospital day. 

Laboratory studies at first revealed an anemia; the hemoglobin was 7.S gni, 
and erythrocytes numbered 2.?10,000 per cubic niiUimeler. Later the hemoglobin 
was recorded as 14.8 gm and the red cell count rose to d.P3D,000, three days before 
death. The increase was partially due to the dehydration effect. At first the 
whit# cell count, with a total of 13.000 cells, revealed an elevation of lymphocytes, 
per cent, with 1 per cent monocytes. Later Ibe neutrophilic series totaled 67 per 
cent, of which 37 per cent were polymorphonuclear cells and 50 pur cent were 
nietaoiyelocytes The remainder of (bis series was composed of 9 per cent lympho- 
cytes and 4 per cent monocytes. Tbe nooproleln nitrogen value was within normal 
liimu, The blood chloride values varied between 82 and 90 milli-equivalents 
(normal 95 to 103). Serum protein determinalions were recorded from 3.8 to 4.9 gm. 
Albumin fractions tanged from 2,1 to 2.8 gm. and globulin values totaled from 
1.6 to 2 5 gm. 

At necropsy tbe colon from tbe splenic lleiure to the rectum was bound to the 
left parecolic gullet by purulent exudate resulting from advanced chronic ulcera- 
tive colitis which had perforated. There was widespread universal degeneration of 
the polypoid type with the appearance of rinus tracts and the formation of pseudo- 
hypertrophic membranes. The liver was enlarged, wevglffng 2320 gm. \A showed a 
wide variety of changes which were diffose in character; they included chronic 
passive congestion, acute and chronic periporUl inflammation, dissolution of 
hepatic tissue and fatly degeneration with areas of regeneration of liver cells. 
Other pertinent findings were bilateral hydrotboraz, hydropericardium, ascites, 
dependent edema of sacral and lower eilremity areas, hypertrophy of the left 
ventricle, focal myofibrosis of the heart and geueralired arteriosclerosis. Stepsis 
was termed the cause of death in this case. Postmortem blood culture of the heart 
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daily. Tliere wa^ an associated Jou of 20 pound*. Proclovapy fevcalcJ 

an acutely inflamed, ulcerated and edematoua reetal mucous membrane on leveral 
Mcasions. There was roentgenologic eWdence of involvement of the entire colon 
by changes characteristic of ukentive eoliti*. fXadhgraphknUf, these change* 
were most marked from the aptenie flexure to the rectum. Owing to inability to 
maintain adequate balance compalible with life by medical means, snrpcal 
intervention was proposed and accepted. Accordingly, an hemicofpctomy and 
abdominoperineal resection of the left colon and rectum were performed, with the 
coaslniction of a transverse colostomy. The palienl'a condition was aupported ly 
parenteral fluid, transfusions, and aulfonamide locally in the field of operation 
beginning on the third day after operation, however, the temperature rose 
and the pulse gradually increased. On the fifth day the temperature was 103 5* 
and the pulse 133. The nonprolein nitrogen level increased to 110 mg. per 100 «. 
and was accompanied by aiuppresstonof urine, tlflorts to balance this by adequate 
amounts of fluid given parenleraily were of no asail. Penicillin therapy iras without 
lieneCcial effect. There was progressive anemia. The licmogtobin level dropped 
from 13. t gm. before operation to S.9 gm. after operation. The rrd blood count 
decreased from 4,200,000 before operation to 2,flS0.000 the day l^efore death. One 
serum protein value was recorded. Ila level five day* )<efore tieath was 6 3 gm- 
A primary indication of liver iasuffielency was suggesled by tlie oecurretice of 
Jaundice with sorum bUirubin level* of from fi to 8 >ng, per JOO cc. two to thrre 
days )>efore death, thus proving to be a terminally occurring event. Tlic patient 
died on the eleventh postoperative day 

BacleWolc^calJy, boifi aotemnrtem and poiimortem apcc;;ncn» confirmed the 
presence of a Pseudomonas aeruginosa aeptiremia. At autopsy the rauw of deelh 
was determined to be uremia The liver revested a severe degree of toxic degenera* 
lion, as did the kiJoey* end epithelium of the edfenel gj./ods,’ Of incidc/ita) ifllerest 
was the finding of two mulberry gallstones. I.S cm in dist/ieirr, within the gslb 
bladder without coocomiient evidence for estrabepatic or inlrahepnliu biliary 
tract damage 


The method of classifying the severity of liver disease, when present 
grossly and fnicroseop/cally, has been previously cicscrilwfd.* The fourth 
and last of the recently autopsied cosesisof interest from several points 
of view. Some of its salient features follow and serve to demonstrate a 
few of the difficulties one may encounter in treating patients wil/i 
hepatic insufficiendes with other complicatioas— in this case sepsis. 


Case 31. — A man, 63 years of age, bad bod diarrhea for six month* Me ex- 
perienced from six to ten liquid dejeelion* daily, mo'l of them at night and all 
containing blood and mucus. lie had lo»l t> pound*. 

Proctoscopy revealed an edeiuatovf* mucosa wbicli Med freely A few linear 
mucosal ulceration.* and some external henwrrhoiilal tag* were observed A 
biopsy specimen obtained from above the »|>hii>cter level on the anterior f' 
the rectum was reported to show inflaninvotory tissue and a mucosal polyp, ho 
ova of parasites or ameba were discovered noenlgeivogrum* of the colon revealed 
what was thought to represent segmental coliti* involving the fransve^ and 
descendin' colon. The patient was bospilabxedfor further of«ervation and treat- 
ment Blood pressure and pulse were normal on admission The lemprrature 
ZcLud between 98.6* and 103* F «»tfl five day. Wore death -ben it dropped 
to 100.5*. 
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TABIE 1 
No Ijvbk Disease* 


— 


— 


Seium Pioteifi 



Case 

(years) 

and 

Duration 


and Alhumlft. 
Globufin 

Fatty 

Change 

Cause of Death 


Sex 



RaUd 




20 M 


0 

0 


Inanition 




0 

T.P.. « 3 

1 + 

tlodeUrmined 

3 

72 F 

1 3yi9. 

0 

T.P., 6 7 


Undetermined 

■i 

21F 

7 yrs. 

0 

1 


Sepsis 

S 

2«F 

3wks. 

. 0 

0 

1 + 

Pulmonary embolism 




0 

0 

1-i- 

Pancreatitis 


57 M 


0 1 

0 


Pulmonary embolism 

8 

S3 M 

6 wks. 

0 

0 

1 + 

Undetermined 

9 i 

45 M 

3 wits. 

0 

0 


Collapse 

10 

20 M 

1 mo. 

0 

0 

2+ 

Undetermined 

It 

SI M 

2 yrs 

0 

0 

24 

Paralytic ileus 

12 

4? M 

3 mos. 

+ 

0 

1 + 

Brcnchopneumonia 

13 

28 M 

1 mo. 

0 

T P.. t 4 

14 

Peritonitis 

14 

13 M 

1 yr, 

0 

T.P.S.9 

24 

Peritonitis 




-'■« 



15 

31 M 

8 yrt. 

0 

T P.. 6 4 

2+ 

Ttenal insulllcienoy 


* There was no cirrhosis or tnic hepalitis in an-ji of Ibese cases 
Males lllis Avetsfesje, 59 3 >eajs 
Females 4P Avetaje dwaiion. 3.17 yesrs 
Average age of 31 caipes. 3d.S5 jears. 

Average duration of iUness at death in 31 cases. 3.2 years. 

Division of senes in 31 cases, males IS; females 16. 

In Table 2 are listed a group of lf> necropsied cases in which there 
was objective evidence of a significant degree of bepatic insuRiciency. 
There were 12 women and 4 men. WTien classified as to the type of 
liver damage present it was discovered that fatty raelamorpliosis of 
marked degree occurred in 10 women and in 1 man. Cirrhosis or toxic 
hepatitis occufred in six instances, divided equally between women 
and men. In one instance, a woman, both severe fatty metamorphosis 
and early cirrhosis occurred concomitantly. The average duration of 
illness before death was 3.23 years. The average age at death in this 
category was 33.8 years. In 50 per cent of the cases peritonitis was the 
cause of death. Lung abscess and sepsis were primary causes of two 
other deaths. Icterus occurred in 5 cases, oil of which revealed a signifi- 
cant degree of liver damage. 

These data suggest that Ii%-er damage not infrequently occurs in 
those patients in whom f«\en* ulcerative colitis has appeared c.arly in 
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Dejections Iiave been /brnieci and have averaged one daiJ)'. 
There has been no sigruhcant neight loss since tJie initial oporalioi] 
tipon Ibe common bile duel. 

This case represents a rare instance of hepatobiliary disease in 
advanced chronic ulcerative colitis secondary fo exfrahepatic obstruc- 
tion of inflammatory nature. Tlie latter was not specifically identified 
as to etiolo^' except by its occurrence with severe and crippling chronic 
ulcerative colitis. Tiie patient's capacity to combat the deleterious 
effects of these toxic imulls to the liver was apparently limited by 
active disease of the colon. 

It would seem that this patient has slim hope of sur>i'ing her 
advanced liver disease. Jaundice in addition to being uncommon in 
chronic ulcerative colitis usually is a terminal er’ent but may also be 
present for v ariable periods of llnae before death ensues. In one of our 
cases icterus occurred tno years after onset of colitis and persisted 
until death occurred four years later. T/ie seriousness «illi which 
jaundice must be considered in ibis disease is suggested by the fact 
that, in the group of 31 cases, 5 of 6 jaundiced patients also revealed 
severe liver damage. 

We have found, as alreadystated, (hat «hen abnormal proteins were 
reported significant liver damage could be expected. This usually 
occurred in instances in which malnutrition, anemia and active ulcer- 
ative colitis were advanced. When we controlled this series with a 
similar analysis of liven in 100 uoseleeted routine necropsies, it was 
found that hepatic disease was not increased in incidence when asso- 
ciated with chronic ulcerative colitis* per te. One can infer, however, 
that ulcerative colitis when advanced and active, may be the primaiy 
initialing factor of a chain of events mentioned which ultimately will 
result in irreversible liver damage. 

Analysis of the present group of 31 cases from different angles adds 
other interesting points. Fifteen cases are listed in Table 1 in which no 
liver damage was demonstrable at autopsy. This group is composed of 
11 males and 4 females. Tlie average duration of illness before death 
was 3.17 years, and the average age at death was 39.3 years. I>atb 
was attributed to sepsis or peritonitis in 3 of 15 cases. In the remainder 
of this group, death was ascribed to undetermined causes or other 
diseases not particularly related to septicemia or allied conditions. 
Icterus appeared in only one case and it occurred suddenly on the 
thirtieth hospital day, with concomitant severe anemia. Death was 
precipitous due to bronchopneumonia. In this case icterus appears to 
have been (he result of the combined effects of tlie hemolytic anti toxic 
influences of the anemia and bronchopneumonia respectively, plus 
sulfonamides which were terminally administered. Il may i« pc«tu- 
lated that the sudden intervention of death terminated any possibil- 
ity of significant liver damage which could Iw demonstrated at 
autopsy. 
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TABLE 1 

No Lives Disease* 


— 




Serum Protein 



Case 

(years) , 

Doralion 


and Albumin' 
Globulin 

Fatty 

Change 

Cause of Death 


Sex 



Ratio 





«y.. 

0 

0 


toanitioa 




0 

T.P.. 6.3 

1 + 

Undetermined 




0 

T.P., 6.7 


1 Undetermined 




0 

0 


1 Sepsb 




0 

0 

1 + 

Pulmonary embohsiu 



0 

0 

1 + 

PancrcBtitb 




0 

0 


Pulmonary embolism 

8 



0 

0 1 

1 + 

Undetermined 




0 

0 


Collapse 


20 M 


0 

0 

2+ 

Undetermined 




0 

0 

2 + 

Paralytic ileus 

12 

4? 31 

3 mos. 

+ 

0 

1 + 

Ilroncbopncumonia 

13 

38 M 

Imo. 

0 

T.P.. I 4 

1 + 

I’erltonitla 

14 

13 M 

1 yt. 

0 

T.P..5 9 

2 + 

rerilonitia 







IS 

31 M 

j 8 yi* 

0 

T.P..6.1 

5+ 

nenal insufllcienfiy 


* TUet« vi6» no oitibosU or toxic bepstUU in sny ot tbes« cs«es 


M»i« lilj. Average age, J9S years 
Females i> Average duration, 3.17 years 
Average age of 31 cases, 36.3S yean 
Average duration of iiloess at death in 31 cases, 3.S years. 

Diriaion of sexes in 31 cases: males IS, females 16. 

In Table 2 are listed a group of 16 necropaied cases in which there 
was abjective evidence of a signilicanl degree of hepatic insufficiency. 
There were 12 women and 4 men. When classified ns to the type of 
liver damage present it was discovered that fatty metamorphosis of 
marked degree occurred in 10 women and in 1 man. Cirrhosis or toxic 
hepatitis occufred in six instances, divided equally between women 
and men. In one instance, a woman, both severe fatly metamorphosis 
and early cirrhosis occurreil concomitaatly. The average duration of 
illness before death was 3.25 years. The average age at death in this 
category was 33. S years. In 30per cent of the cases peritonitis was the 
cause of death. Lung abscess and sepsb were primary causes of two 
other deaths. Icterus occurred in 5 cases, all of which revealed a signifi- 
cant degree of liver damage. 

These data suggest that liver damage not infrequently occurs in 
fliose p.itients in whom severe ulcerative colitis has appeared early in 
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TABLE 2 
LtVEit Disease 



FemaJei 3 


1 1 pctieoU hid fdtti m«UfDorpho*iB 

Main I 


Jjfeandin wliom the duration of the disease tends to be relatnely short 
but not necessarily of the acutely fulminatinc variety Converscl), 
major liver dama-re is not so likely to occur appan?nll> in those indi- 
viduals whose disease has been relathely mild, of lonpcr duration, 
and whose death has occurred at a relatively later age. These remarks 
are consistent with the coaeepl already alluded to regarding tlje 
tendency to irreversible liver damage in the presence of severe mnl- 
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nutrition, anemia, and tlie chemically demonstrable hypoproleinemic 
state. When the terminating events culminate rapidly from sepsis or 
other toxic causes, such as uremia anti bronchopneumonia, the actu.il 
toxic degeneration may be diffuse and involve not only the liver (to 
a recognizable but pathologic degree) but other viscera as well. In 
such instances insufficient time must Imve elapsed for this abnormality 
to have been reflected entirely in the blood before death. In 
connection with these statements, generally speaking, the finding of a 
normal serum protein value is not as significant mth regard to hepatic 
insufficiency as is the discovery of an abnormal value. In only one 
instance in 14 cases in which serum proteins were reported was an 
abnormal value recorded in a case in which no significant liver damage 
existed. On the other hand, in 6 cases in whieii severe liver damage 
was demonstrable, the total serum protein was reported to be normal. 
In only S of these, however, were the albumin and globulin fractions 
rpiantitated. In each instance the albumlo-globulin ratio was reversed. 
The albumin fraction actually was below the limit of normal in 2 of 


these cases. The fourth and remaiiung case in this group with hepatic 
disease, iu which albumin and globulin levels were reported, revealed 
an abnormally low total serum protein and low serum albumin. 'Hu's 
makes a totol of three instances in which the albumin when recorded 
was found to be low in cases of significant liver damage, with a reversal 
of the albumin-globulin ratio in a fourth instance in which the albumin 
itself was normal (luantitatively. Alburoin and globulin factors were 
measured once in the series in which no liver disease was found at 
autopsy and both total protein and its fractionated portions in this 
case were normal. This is admittedly a small number of cases on which 
Vo judge the significance of albumin and globulin determinations. A 
relationship, however, between sigiuficant hepatic insufficiency and 
abnormal proteins with special reference to the albumin fraction is 
suggested. These data provide added stimulus for obtaining, more 
frequently at least, serum protein values and their respective fractions 
along with other screening liver function tests whenever hepatic 
insufficiency may be impending or actually present. 

Other factors wLicli are revealing about tliis disease and its relation 
to hepatic dysfunction concern its duration and sex incidence. In the 
total group of 31 cases here presented, there were 15 men and 16 
women. General concensus indicates that chronic uicerative colitis 
occurs m each sex approximately with crpial frequency In the groun 
with no objective evidence of liver disease there were 9 men and 4 
..omen, whoreoa in the rategot, sWag .leEnile liver ahnormolity 
there were 12 nnd 4 „ 3 j relationship in thia 

smali group One „ W to believe (tom the (oregoin- discussion 
that ehen the disease is severe, odvaneed, and occum in the female 

d^amagi’ ^ 
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SUSIAfARV 

Our studies seem to indicate that liver damage in chronic ulcerative 
colitis is not more common than would be expected in other disease 
states in which elements of malnutrition, anemia and hypoproteinemia 
are severe. More advanced and fulminating cases of chronic ulcerative 
coh'tis are prone to occur in the younger group of patients and in this 
category sigmficant liver damage is also more likely to occur. The cause 
of death here commonly was peritonitis or sepsis in our series. By the 
same token the milder cases of chronic ulcerative colitis terminating in 
death usually occur in patients at a later age than those whose disease 
is severely active and advanced, although this is not alwajs true, of 
course. Liver disease of significant degree in this group also is not 
common. 

Marked liver damage in association with chronic ulcerative colitis 
occurred in our series three times as commonly in women as in men, 
thus agreeing with the experience ofTuroen et al.* os regards the pre- 
dominance of this abnormality in nomen. 

Jaundice is a rare entity in chronic ulcerative colitis as a complica- 
tion of the disease but its occurrence is preponderantly indicative of 
severe liver damage. It may be a terminal event associated with severe 
hemolytic and toxic etTects of the disease before other signs of serious 
liver damage occur. Tliis was true in one of our cases in wliich death 
intervened and anatomical evideoce of significant liver disease was 
lacking. Jaundice which is present for a long lime before death is not 
frequently encountered but it usually heralds the approaching demise 
of the patient. 

Serum protein determinations with tests for albumin and globulin 
fractions done serially are the mosleignificant indicators of irreversible 
liver disease in our expcrieuce. Emphasis is made tliat these fractions 
should be tested for in conjuuclion with o carefully selected group of 
liver function tests for the purpose of screening out liver damage 
whenever it is suspected clinic^ly. In a series of definitely known cases 
of chronic ulcerative colitis we were unable to demonstrate significant 
liver damage by clinical analysis or by an evaluation of a series of 10 
liver function tests routinely performed. Hepatic insufficiency of major 
character may be difficult to exclude in this manner. This point has 
been classically demonstrated in animals by the experiments of Boll- 
man and l\Iann who demonstrated that as much as 80 per cent of an 
animal's liver may he extirpated without impairment of its function 
as judged by the liver function tests. 

It is not within the scope of this paper to discuss tlierapy but it is 
apparent that to prevent compGcatlng liver disease one must bring 
to bear all supportive measures available for this purpose. If a carefully 
nianned medJ^ regimen faib to halt the apparently inexorable down- 
hill course of the patient, steps should be taken siilficienlly early and 
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at the proper psychologic and phyacal moment to elTect surgical 
relief before irreversible systemic changes, which maj directly or 
indirectly affect the liver, have intervened- 
CONCLUSIONS 

\n analysis of experiences at the clinic aith significant hepatic 
disease in chronic ulcerative colitis has been presented. 

A series of 31 patients with chronic ulcerative colitis who have come 
to necropsy were studied. There were'IS men and 16 women in this 
group. Sixteen were classified as liaving significant anatomical liver 
damage. Of these, 12 were women and 4 were men. Fifteen (11 men 
and 4 women) had no significant liver disease. Six patients had jaundice 
as a complication of their illnes.s, 5 of whom also showed significant 
liver damage anatomically. 

Comparisons were made in these groups regarding the age at death, 
duration of illness and cause of death. The role of jaundice and the 
significance of tests for the serum proteins in particular, as well as 
other liver function tests, were discussed. 
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TIIE DIAGNOSIS AND TREATMENT OF PORTAL 
CIRRHOSIS OF THE LWEU 

Everett D. Kiefer 

Portal cirrhosis of the liver, sometimes referred to as Laennec s 
cirrhosis, atrophic cirrhosis or alcoholic cirrhosis, may be defined os a 
chronic and usually progressive hepatitis with e3rtensivc fibrosis in the 
periportal areas, destruction of the Uvet cells, obstruction of the portal 
circulation and serious impairment of hepatic functions. 

The clinical manifestations of a chronic progressive disease of the 
liver vary widely and depend upon the stage of the pathologic process 
when the patient is observed. The liver apparently has functional 
reserve comparable with its size, with the result that extensive damage 
of the viscus may occur before any clinical signs or symptoms develop. 

SYMPTOMATOLOGY 

TV\e aatUest syxnptoms o( portal citthosis are nonspecific and may 
be difficult to recognize as arising from a liver disorder. Such symptoms 
as anorexia, malaise, upper abdominal fullness and distress, and flat- 
ulence are too common in many digestive disorders to be useful in 
lending to a diagnosis of early cirthcpsis unless the physical examination 
reveals an enlarged liver or some icterus of the sclera. 

Meager as these symptoms and signs of early cirrhosis are, they are 
nonetheless importaat because it is at this stage when most can be done 
to alleviate the disease. Appropriate blood studies and liver function 
tests done under even such indefinite indications may lead to an early 
diagnosis or at least to an early presumptive diagnosis of portal 
cirrhosis. 

VS’ilh the development of portal hypertension which usually occurs 
in more advanced cases, the symptoms and the clinical signs are more 
obvious and point more directly to the liver as the chief site of patho- 
logic changes. By the same token, tliis feature indicates serious irrevers- 
ible liver damage. Unfortunately, most patients with portal cirrhosis 
do not seek medical aid until this stage of tl\eir disease is present. The 
manifestations of hepatic insufficiency are numerous but usually are 
not prominent until the disease is far advanced. 

Blood changes, such as hyperchrornic anemia, leutopenia, throm- 
bocytopeuia, disturbed prothrombin and fibrinogen formation, are 
fairly late developments. Tlie blood picture under lliese conditions may 
simulate that of pernicious anemia. 

Impairment of the production and storage of glycogen or of the 
deamidization of amino acids to form urea and the failure of the detoxi- 
fying functions of the^ liver are late or even terminal developments. 
Hypoglycemia, acidosis, and a uremic-IiLe intoxication and coma are 
the TtsuUs. 
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PinraiCAL SIGNS 

While the liver U usually^ enlarged and smooth in the early stages. 
|t gradually shrinks as fibrosis develops and becomes "hobnailed” or 
irregular and hard to palpation. As the fibrosis of the periportal spaces 
progresses there is gradual production of portal hypertension n hich is 
in part compensated by the enlargement of veins which in certain areas 
form an anastomosis between ibe portal and systemic circulations. 
Consequently, dilated veins observed over the abdomen and lower 
chest are signs of portal obstruction. Hemorrhoids also develop owing 
to^ the anastomosis between the superior hemorrhoidal plexus and the 
middle and inferior iicmorrhoidal veins. Tlie so^alled spider angiomas 
of ^je abdominal wall are signs of portal hypertension. Other vari- 
cosities occur in the gastrointestinal tract, particularly in the veins of 
the esophagus and stomach, but they are not apparent on physical 
examination. 

Ascites is a common finding in patients with moderately advanced 
and late cirrhosis. Tiie abdomen may contain only a small amount of 
free fluid which, appears to accumulate slowly, or a massive quantity 
of fluid which greatly distends the aMomcn, elevates the diaphragm 
and recurs rapidly after tapping. Dependent edema may be present 
when liver damage is well advanced. 

Glossitis and other signs of avitaminceis are fairly common. Pro- 
gressive weight loss is the rule and when combined with an enlarged 
fluid-filled abdomen, the face, arms and legs appear strildngly thin. 

Jaundice is usually not deep, ^me icterus of tlie sclera is present 
at some time in a majority of cases. It may disappear and recur 
intermittently. 

lADORATOKY DAT-V 


Certain laboratory data when properly interpreted and added to 
the clinical signs and symptoms complete the diagnostic picture. 

The serum bilirubin le>el may be increased from the normal level 
of 0.2 to 0.5 mg. per 100 cc. to from 1.0 to 5.0 mg. per 100 cc. and the 
prompt or direct van den Bergh reaction shows a relatively pealei 
increase than does the delayed or indirect reaction. Further evidence 
of impairment of the bile pigment metabolism is the increased uro- 
bilinogen in the urine. 

Cirrhosis may be present, however, without producing any abnormal 
values for the various bile pigments in the serum and urine. Even wlien 
the jaundice is fairly deep the stools remain colored, which is an indi- 
cation that the jaundice is nonobstnictive in type. 

Some of the more sensitive liver function tests give evidence of un- 


paired hepatic function early in the disease. 

The most sensitive and most useful tests for the detection of slight 
deirrees of liver impariineiit are the cephalin-cholesterol flocculation 
lest and the thymol flocculation test (Neefe). The Neefe and BeinhoW 
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modification of Hanger’s ccplialin flocculation test is used in tiiis clinic 
and readings of lliree plus or fonr plus are considered evidence of at 
least some liver damage. Tlie thymol flocculation test is also quite 
sensitive but since the results of these two tests are not exactly parallel, 
both tests arc usually employed for screening patients suspected of 
!ia\ing slight liver disease. ■ .. 

The tliymol turbidity' test (Maclageii) is somewhat less sensitive 
and therefore not as useful as a screening test. 

The bromsulfalein test is also a good screening lest and gives a quan- 
titative estimate of the impairment of the excretory function of the 
liver. 

The comparator block method, with a dosage of 5 mg. of dye per 
kilogram of body weight, is used in this clinic. Retention of 4 per cent 
or more of the dye in forty minutes is considered definite evidence of 
hep.stic impairment. 

Otlier loss sensitive tests are of value in estimating the degree of liver 
damage in coses of obvious disease. Id this clinic the tests most often 
used arc the scrum albumin and globulin determinations, the prothrom- 
bin time and its response to parenteral vitamin X therapy, the loUil 
blood cholesterol and the intravenous hippuric acid test. 

A decrease in the total scrum proteins to less tlian 5.5 gm. may be 
considered to be indicative of serious liver damage. The albumin frac- 
tion is the first to be reduced. A value of less than 5.B gm. of albumin 
is a positive test. In advanced cases of cirrhosis the total proteins may 
be reduced to less than 4.0 gm. Under such conditions ascites and 
edema arc usually marked. 

Marked reduction of the prothrombin (70 per cent of normal) and 
particularly if it is not improved by parenteral administration of vita- 
min K, is a sign of grave liver impairment. 

The total cholesterol is usually less than IBO mg. in patients with 
liver impairment and this test may be used as a confirmatory test, 
particularly in the difTcrenlotion of obstructive and nonobstructive 
jaundice. 

The intravenous hippuric acid lest usually showsdiminished excre- 
tion to ranges of 0.2 to 0.4 gm. os compared to the normal of 1.0 gm. 
The lest is subject to error and depends upon accurate collection of the 
urine. 

A more detailed account of liver function tests may be found in the 
report of NorcroM and Bradley also appearing in this volume. 

klateer and hia associates have recently published a comparative 
study of the most widely used liver function tests. 


nOEXTr.ENOGICtPllIC D\TA 

The roenlgenopam has been used in this clinic in connection with 
cirrhosis of the liver mainly in the diagnosis of esophageal varices. 
A large proportion of esophageal varices which bleed can be demon- 
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strated on the roentgenograni as smooth, elongated, convoMed, 
lilting detects id the loner part of the esophagus (Fig. 199), but failure 
o emonstrate dilated esophageal veins in this way does not neces- 
sarily rule out portal hypertension. 
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biopsied specimen of the liver parenchyma. The chief problem of this 
test is to obtain the specimen of tissue nilhout endangering the patient. 

The excision of a small piece ot liver is not a aeivous procedure during 
a laparotomy, but abdominal exploration is to be avoided in liver 
disease and is seldom justified except when the clinical evidence makes 
it impossible to rule out an obstructive lision in the biliary tract. 

Needle biopsy of the liver has been used by several investigators and 
some valuable information is made available by this method. This 
procedure lias not been used routinely in this clinic but reviews of the 
subject have been published by Ilollhaucc and by Volwiler and Jones. 
Needle biopsy is not mthout risk and is probably not adaptable to the 
routine study of clinical cases. Certainly, it should not be done unless 
there arc adequate facilities for coping with the complications, chiefly 
hemorrhage, which may arise. 

TKEATMENT 

The treatment of patients rvilh primary liver” disease may be 
divided into three sections. 

The Cist includes the measures used in dealing with active Inflam- 
mation or other current processes leading to damage to the liver. 
Alcohol is interdicted as one of tbe initial steps. Altbougli the etiologic 
responsibility of alcohol in portal clnhosU of the liver may be open to 
some question, the extremely common association between chronic 
alcohol consumption and this disease leaves little question but that 
alcohol is at least an important factor which aggravates chronic 
hepatitis of this type. Adequate nourishment is usually a problem 
because anorena amounting sometimes to a marked aversion to food is 
common in this disease. Frequent small feedings of malted skimmed 
milk and fruit juices supplemented by intravenous administration of 
glucose and amino acid solutions have been used to overcome the 
acute failure of the patient’s nutrition. Bed rest is essential in this 
stage. 

The second group of therapeutic measures includes those that are 
designed to support the chronic insufficiency of the liver und to prevent 
recurrences of active and progressive liver damage. The general nutri- 
tion of the patient is of first importance, "nie high carbohydrate, high 
protein and low fat diet is generally accepted and has been used in this 
clinic with an effort to make the diet as liberal and attractive as 
possible. The restriction of fat to 50 gm. or less per day has not always 
been attempted since a diet contahiiag approximately 75 to 100 gm. 
of fat per day is more acceptable and more faithfully maintained by 
patients. Liberal quantities of skimmed milk, malted milk, protein 
hydrolysates ond frml juices are useful in planning the diet. 

Since there is considerable evidence suggesting that portal cirrhosis 
IS a complex deficiency disease, large doses of vitamins, particularly 
the B complex group, and ascorKcndd are used. The common dosages 
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are: thiamine hydrochloride 10 mg., niacinamide 300 mg., and rib- 
oflavin 10 rog., three times a day. A ^ss of orange juice or 100 mg. of 
ascorbic acid three times a day supplies the vitamin C. 

Lipotropic substances such as choline and mclliionlne arc now in 
general use but tlic beneflt actually derived « still a matter of experi- 
ment. One gram of choline or mctliioninc or both may be given two or 
three limes daily. 

The third group of therapeutic measures may be described as treat- 
ment of the conditions wliicli arc secondary to severe liver disease. 
Increased intraportal pressure is the most striking of these conditions. 
It is the result of inflammation and llbrosis in l!ie portal spaces which 
cause pressure on the portal sinusoids. There is evidence that portal 
stasis may increase rapidly with a flare-up of liepatitis. and decrease 
with a recrudescence of the acute inflammation. As a result, tlirrc may 
be intermittent periods of compensation and decompensation of the 
portal circulation. 

One of the signs of dccompcasalion is the accumubtlnn of ascitic 
fluid in the abdomen. Although ascites developing in a patient with 
cirrhosis has serious prognostic signifleanre in many J/islnncvs, ener- 
getic treatment of the liver has resulted in n tlisappenrunce of tlie 
abdominal fluid. Large accumulations of ascitic fluid may cause severe 
embarrassment of digestion, respiration and circulation, and temporary 
relief can lie ohlalned by paracentesis. Since the willidrawn fluid 
represents considerable Joss of afrum protein which the patient with 
cirrhosis can ill alTord to lose, certain operative procedures litivc been 
designed to restore tlic ascitic fluid to the general circulation. Omento- 
pexy is one of tl esc but is not very satisfactory in most c.ases. A glass 
button modified by Crosby and Cooney and used by them to maintain 
a sinus between the alxlominal cavity and tlie subcutaneous tissues is 
an ingenious and promising maneuver. Comparatively few patients 
have been treated by this mcthwl and consequently the practical use- 
fulness of this procedure is yet to be determined. 

In the medical treatment of ascites, lilM^ral quantities of water may 
be allowed if the salt or sodium is restricted ton minimum. Ammonium 
chloride and mercurial diuretics may produce diuresis and reduction 
of the ascites. 

Treatment of the lowered serum protein has a beneficial elfcet on 
ascites and edema. Transfusions of whole blorKl, plasma and serum 
albumin are used to increase the osmotic pressure of tlie bloful. 

Gastrointestinal hemorrhage, arising from increased intraportal 
pressure, is a frequent and serious complication ond is often n terminal 
event in porta! cirrhOjSis. The bleeding usually results from rupture of 
dilated esophageal veins. _ , 

Treatment of ibc acute hemorrhage consists of complete inaclinl) 
in bed, heavy sedation, stopping nil fooil ami drink li> moiilli anrl mul- 
tiple transfusions of whole 
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Roi\nlrce aod Ins associates have reported 2 cases in whicli tlie 
iiemoirhage from the esophagus was controlled by intra-csopliageal 
venous tamponage. They used a latex rubber bag placed in tlic lower 
esophagus and distended with air. 

The treatment of esophageal varices by injection of the veins with 
u sclerosing solution bos rcsullcd in several encouraging reports. This 
method has several hazards and is not always successful. Moerscli has 
reported good control of hemorrhages in 12 of 22 patients. 

Tile problem of portal bypertension has also been attacked by venous 
anastomosis between the portal and general circulations. These pro- 
cedures apparently arc applicable p.->rticularly in cases of increased 
intraportal pressure not caused by cirrhosis of tlie liver. In cases of 
cirrliosis llie coincident hepatic iitsufTicieiicy makes such surgical pro- 
cedures extremely hazardous. 

SU.M.MARY 

The diagnosis of portal cinhosis of the Uver should be suspected In 
patients with a history of chronic alcohol ingestion or a previous attack 
of hepatitis. Tlie symptoms of early cirrhosis are nonspeciitc, but 
anorexia, nausea and upper abdominal distress arc common. 

The physical findings that should cause the suspicion of cirrhosis 
ore enlargement of the liver, mild icterus, anemia and spider angiomas, 
The obvious physical findings are weight loss, oscltcs, edema, jaun- 
dice, dilated abdominal veins and splenomegaly. 

Recent developments in liver function tests have supplied imple- 
ments for study of the status of hepatic function, thereby adding to 
the diagnositc picture. 

A better understanding of the physiology of the liver and advances 
in the knowledge of the mtritional aspects of this disease have im- 
proved the prognosis. Cirrhosis is no longer a hopeless disease, ending 
ill early death, but there is mwcU that can be accomplished in retarding 
or arresting chronic hepatitis. Furthermore, definite measures can 
used to prevent and to treat hepatic deompensation. 

Portal liypertcnsion remains an outstanding problem but progress 
is being made in its solution. 
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ASCITES: ITS TREATMENT 
KENNETn W. Warren 

Ascites, an abnormal accumulatloii of Quid in the peritoneal cavity, 
is a physical finding common to tUvecse diseases. Tlie physical and 
chemical characteristics of the ascitic fluid vary in accordance with the 
etiologic agents responsible for the ascitic accumulation. 

Normally, the peritoneal cavity contains from 100 to 200 cc. of clear 
amber fluid. It is estimated that the presence of 1500 ce. of fluid in the 
peritoneal cavity may defy precise clinical detection by gravitating to 
the inaccessible recesses of the abdominal cavity. 

ETIOLOCV 

Ascilic collections result from a disturbance in the equilibrium 
between capillary permeability and the colloid osmotic pressure of the 
plasma. Thus, factors which increase the capillary permeability or 
lower the osmotic pressure of the plasma contribute to the formation 
of ascites. In practical physiologic dynamics each factor is usually 
altered adversely during certain phases of the formation of ascites. 

The causes of ascitic accumulations may be divided arbitrarily into 
the foUowing several categories. It is common to have more than one 
factor operative in each instance. 

1. Venous obstruction. Increased resistance to venous flow is^the 
most common cause of ascites. This resistance may reside in either the 
portal or general circulation, or both. Congestive heart failure, in 
which venous flow is diminished in both the general and portal cir- 
culation, is the most imporlanl single etiologic agent in the develop- 
ment of ascites. 

Portal obstruction, due primarily to cirrhosis, presents specific 
diagnostic and therapeutic problems wluch now engage the attention 
of numerous clinical and laboratory investigators. 

Obstruction of the inferior vena cava by tumors, constrictive peri- 
carditis or thrombosis is an uncommon but dramatic cause of ascitic 
accumulation. 

2. Renal disease, In the form of chronic glomerular nephritis or 
nephrosis, presents difficult therapeutic problems associated with 
ascites. 

3. Protein deficiency, rcpmenliDg inadequate intaie, improper 
absorption, deficient assimilation, or wcessive destruction or excre- 
tion, may be a precipitating or sustaining factor in the disturbance of 
the colloidal osmotic system responsible for intracellular and inter- 
compartmenlal fluid distribution. 

4. Inflammation of the peritoneum or abdominal viscera results in an 
exudative form of ascites by incieasing capillary permeability. 

721 
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5. Lymphatic obstruction produces chylous ascites. 

6. Ruptured viscus. 

DIAGNOSIS 

The historical indications of ascites comprebend a gain in weight' 
an increase in abdominal gi'^th, fullness, discomfort, weakness and 
peripheral edema. By and large, these symptoms are insidious and 
progressive. The past history may suggest an illness in wliich ascites 
is a common accompaniment or sequel. 

The physical examination reveals the characlerlslic fullness in the 
flank, fluid wave, ballottemcnt and shifting dullness. In large accu- 
mulations the skin may tight and glistening, with distention of 
veins of the abdominal wall. 

Roentgenograms of the abdomen may confirm the dkignosis but 
this method is rarely necessary and not always reb’aWe. 

Diagnostic paracentesis may be of value when tht amount of fluid 
in the peritoneum is small. 

TRE.i'niE.NT 

Tho treatment of ascites is essentially medical, parlieularly since tlie 
ascitic accumulations, in most instances, result from a disease uhich is 
primarily medical in its therapeutic considerations. The proper man- 
agement of the underlying illness, of which ascites is only a sjmptoni, 
is the fundamental principle in therapy. 

The limitation of fluid intake to approximately 1500 cc. in each 
twenty-four hour period is usually adequate, but the primary disease 
to which the ascites is related may dictate variations in this schedule. 
Tiie character of the administer^ rtiihl should be such (hat it will 
either directly or indirectly increase the osmotic pressure of the blocxl 
and the quantity should not be sufCcient to increase the blood volume 
materially. 

Sodium chloride should be restricted to 2 gm. each clay. 

The encouragement of diuresis is an eflective means of elifn/natm? 
abnormally retained fluid from the body. As the fluid is excreted ih^r® 
is a tendency toward restoration of Uie cmmpartinental fluid equilib- 
rium in the various tissue resen-oirs, with gradual disappearance of 
the ascites. Diuresis may be alTeclcsl by the administration of acidi- 
fyingsaltssuch as aenmonium chloride, by mercurial diurcticn including 
mercupurin and salyrgan, or by increasing the osmotic pressure of the 
blood by infusions of plasma or albumin. I-ess physiologic but phys- 
ically effective in this last regard is tlic administration of acacia or 
pectin solutions. The side effects of these plasma suhslitutes may 
render their use undesirable, particularly in the presence of li>cr 
damage. ... 

Dietary considerations should govern the administration, 'la oral 
and parenteral alimentation of large qu.anlitics of protein or its 
derivatives. 
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Mechanical and Operative Treatment.— Despite vigorous 
medical measures the ascitic accumulation may require mechanical 
removal. This may be done hy simple paracentesis at intervals, dic- 
tated by the patient’s discomfort or by embarrassment of the circula- 
tion or respiration. Initially, if there be any question as to the nature 
of the underlying pathology, one may prefer to perform the para- 
centesis through the periloneosco^, xiliicli has the advantages of 
permitting the removal of the fluid, the visualisation of the gross 
pathologic change in some instances and the obtaining of a biopsy 
specimen if indicated. 

Thai paracentesis is not a satisfactory method of treating ascites is 
reflected by the numerous, and often ingenious, operative attacks upon 
tlie condition. 

Omentopexy, proposed by Drummond and Morison and Talma apd 
tested by many surgeons, *•*•’•* gave unpredictable but essentially 
discouraging results and was attended by a high operative mortality. 

Ferguson attempted to relieve ascites by performing a right ne- 
phrectomy and anastomosing the renal pelvis to the peritoneum. Others 
have attempted to anastomose the saphenous vein to the peritoneum 
in order to shunt the ascitic fluid back into the circulation. The opera- 
tion uas usually unsuccessful cuing to omental blockage of the stnma. 

More recently, following the publications of Blolemore end Lord 
and Whipple, attempts have been made to relieve the portal hyper- 
tension of cirrhosis by direct portacaval anastomosis or by removal 
of the spleen and left kidney and anastomosis of the splenic and left 
renal veins. Linton lias advocated splenorenal vein anastomoses with 
preservation of the kidney. These are formidable procedures, which, 
in our experience, have not proved very satisfactory. 

Use of Q Perilorifal Ballon in (he Management of Ascites . — A less 
complicated method — the insertion of a glass button into the abdom- 
inal wall — h.as been modified by Crosby and Cooney’ and applied in a 
manner which tliey feel reiidem it efieclive. 

The button (Fig. 200), which is made of glass, lias a double flange 
with a central hollow core and an additional top plate which serves 
to prevent plugging of the core by the omentum or viscera. 

The diraensiona of the botton are as follows. The flanges are 2.0 cm. 
in diameter, the bore is 0.6 cm. and the length varies from 1.0 to 1.5 
cm. The top plate is approximately 0.6 cm. below the inner flange. 

The hullon is inserted through the rectus sheath with the lower 
flange and the top plate projecting into the peritoneal cavity and the 
outer fl.mgc external to the an^ior rectus sheath. The purpose of the 
button is to permit the ascitic fluid to escape througli the core into 
the subcutanMus tissue where it may be absorbed into the eirculation. 

Tcclmic. The abdomen Is opened through a transverse rectus 
incist.m opposite the umhiHcus. The ascitic fluid is removed by aspira- 
tion. The anterior rectus she.ith at the lower angle of the incision is 





Hit. COi,— TIio nfiiJnnH'ii (• niwnnl thrauKh a tninnvcrso Inchhn opposilt tbf 
iiinliUli 111. TIk* nkl'i no'l AiitiTiiinnroa* tlwtn nrp rplloclpii from tlic enurior rrctus 
Iwfnw tlip prfiniiry (nc(<(i>n for » <fi«(nnro of 3 cni. A <(o(> wounif rs nrade 
tliroiiiili llip rn'lii* flpfwoilmnlcly S cm lioJow Uio initial incision A pur»e- 

rltliiff •iitiiri' Is liiscricil nr»»ncl the ilab itauiui in llm nnlerior rcclns shcnlh by 
liicnnn of nliloli llio Initlnn nlll t« anchored In position. 
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Our experience witii this procedure Jias teen Vimited tut the method 
appears to be sufficiently effective to warrant further trial. It is perhaps 
most applicable in the presence of ascites caused by mechanical 
obstruction of the portal vein or inferior vena cava. 


HEPOUT OP CASE 

A woman, 53 years of age, was adniitled to the hospital on April 19, 1917. 
relating a liislory of abdonunal aweUiDg, edema of the ankles and shortness of 
breath of eleven months* duration. She had bad abdominal paracentesis prior to 
her examination at the clinic. Several months before admission to the hospital 
she had sudden blurring of vision of the left eye. She was told at that time that 
her Wood pressure was JIO mm. ayslotic and IIO fora. di'astolfc. 

The patient was acutely ilL Pitting ederaa extended from the feet to the costal 
margin. The neck veins were greatly distended. Tbe Llood pressure was 21S mm. 
systolic and 1 tO mm. diastolic. Extreme ascites was present. Fundoscopic esami- 
nalion showed blurring of the disks and old and recent hemorrhages. The arm to 
tongue circulating time with calcium gluconate was 90 seconds. Tbe vital capacity 
was 1100 cc. The venous pressure was 3SS mm. of water. 

Laboratory data included tbe following findings: nooproteis nitrogen w*a 
33 mg. per 100 ce., hemoglobin 12.2 gm. per 100 cc., plasma protein 6 3 gm. per 
100 cc. with atbumimglobulin ratioof 1:1. Leukocytes numbered 7,000. Urinalysis 
was negative except for a trace of albumin. 

noentgMograms of the cheat demonstrated marked cardiac enlarge/ue/it 
without any congestive changes in tlte lung Gelds. A biopsy specimen of the liter 
ahowed Riinimal periportal fibrosis. 

On April 20, 19(7, the abdomen was opened Ibrougli a right rectus incision, 
under local anesthesia, and approximately 7,000 cc. of clear amber fluid «as 
aspirated. The skin and subcutaneous fat were elevated from the anterior rectus 
sheath for a distance of 8 cm. below tbe inferior angle of the incision AsUb wound 
of sufTicient sire to accommodate tbe peritoneal button wa.s made through tbe 
rectus muscle midway lietween the umbilicus and Ibc pubis The button was 
anchored in position with purse-string aulnres in the peritoneum and anterior 
rectus sheath The primary inciwon was closed in layers. 

Postoperatively, the patient was given purodigin, 0.2 mg daily, ammoniutn 
clJoride and periodic mcrcupurin intravenously. The edema disappeared rapidly 
except for an area in tbe anterior abdominal wall overlying the peritoneal button 
She lost 100 pounds in weight and required no further paracentesis during the 
remaining three week) o[ her ho’pita) eonfmement 


SUMMtKY 

Ascites is primarily a medical problem. 

Surgical procedures appIicoWc fo the treatment of ascilcs are 
discussed. . 

The use of a peritoneal button in the management of bsciIps is 

recorded. 
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ESOPHAGEAL AND GASTRIC VARICES, WITH 
REPORT OF A CASE 


Hugh F. IIahe, Esther Silvers, arc F. A. Ruotf 

The presence of esophageal and gastric varices occurring in posl- 
moileni studies has long been recognized, but they were not demon- 
strated roentgenographically until 1928 when Wolf reported 2 cases 
and described methods of demonstration on tlie roentgenogram. In 
19SI Schatzki reported S cases of esophageal and gastric varices in 
diseases associated \vith cirrhosis of the liver. Since that time numerous 
investigators have reported cases, with their methods of study. There 
has been little information tegardit^ Uie frequency of the diagnosis of 
varices. We have been interested in the frequency with which we were 
able to demonstrate them in those patients with liver disease coming 
either to operation or poslmorUm examination. 

TEatNlC OF DEMONSTIUTION 

Esophageal and gastric varices are demonstrated only by a combined 
study, including fluoroscopy and Olms of the distal esophagus and 
fundus of the stomach. In order that one may demonstrate them iluoro- 
scopically, especially if the varices arc small, the patient should be 
examined in the upright and supine positions and with both thick and 
thin barium. Spot films taken in various projections are also essential 
because in many instances small areas of tortuosity are not visible 
fluoroscopically (Fig. 203, «, 6 and c). 

Esophageal varices roust be distinguished from air bubbles, gastric 
mucosa in small hiatus hernia, tortuous folds seen in older patients, 
mucus, curling and beading of the esophagus, and esophagitis. When 
varices involve the fundus of the stomach they must also be differ- 
entiated from carcinoma and localized gastritis. 

Operation was performed on 23 patients to establish a cUmcal 
diagnosis, with cirrhosis of the liver alone being the postoperative 
diagnosis in 10 cases. In the remainder, there was cirrhosis associated 
wth common duct stones and atriclure, carcinoma of the liver, gastric 
carcinoma and polyposis, and splenomegaly of Banti's tjTc. In 2 of 
these cases esopliagcal varices were demonstrated by the roentgeno- 
gram. In a third, varices which were not found by fluoroscopy and 
films were found at operation. In a fourth patient there were large 
varices, causing a deformity of the fundus of the stomach which 
simulated tumor. In numerous instances tlie demonstration of esophag- 
eal varices has been made with a clinical diagnosis of cirrhosis of the 
hver and Banti’s disease, but without histologic verification. 

These findings would indicate that in the early stages of cirrhosis 
729 
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esophageal varices are not present or, if present, are so small that tliev 
cannot be oeinonstrated. Therefore, roentgenography, in our hands, 
has not proved an effective means of making an early diagnosis of tiiis 
disease. 

Of 16 patients with drrhosis of the liver ooming to autopsy, esophag- 
eat s onccs w ere present in 9. Twelve of these had been fluoroscoped, 
nith varices demonstrated iu two instances, one of Mliich, however, 
showed no varices at autopsy. Tfiis, then, would indicate that varices 
are present in approximately 50 per cent of the cases at the lime of 
death and that they can be demonstrated by roentgenography in less 
than 15 per cent. In some of these cases studied, however, tlie fluoro- 



scopic examination and roentgen study had been carried out a year or 
more before death while in other eases, the studies were made at the 
time t)ie disease was in its terminal stages and a thorough examination 
could not be carried out. In a few examinations, films were not taken 
following tlie fluoroscopic study, which may indicate that a careful 
examination had not been made in llibse in«fances. 

In patients m'th Isematemesis, the demonstration of varices is 
particularly important* as an aid in differentiating gastric or duodenal 
hemorrhage from esophageal bleeding, and may save the patient from 
unnecessary operation. 

The following case report presents gastric varices simulating tumor 
of the fundus ot the stomacli. Reported cases of vorices, 2 by Pajw and 
1 by Eislcr, have shown varices of the fundus causing deformity similar 
to that being presented. Tbe dearth in reports of tliU involvement is 
indicative of the rarity of the disease. 
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BEI’OKT OF CASES 

A woman, aged 35 years, entered the clinic in August 1915 with the chief com- 
plaint of gastric hemorrhage About eight months previous to admission she had 
had a sudden attack of violent nausea followed by emesis of a large amount of 
bright blood. At that time she was faosi»tali7ed for one month and was given trans. 
fusions, Ascites developed which required paracentesis on four occasions Following 
discharge she was in good condition nntil two months before admission when 
pyelitis developed for which she was given sulfonamides and four transfusions. 



Fig 201 —a, Spot film taken in upright position, showing deformity of eardia and 
fundus. 


6. Film taken in prone recumbent position showing the deformity of the eardia and 
fundus with the appearance of an infiltrating mass. 


No further nausea or vomiting and no pain bad occurred. There was a gnawing 
sensation in tl.e stomach. The appetite was good. Two years previously abdominal 
swelling had been present which bad subsided. 

Physical examination reseated a slightly distended abdomen with no tender 
raroJe'rte? " P«lp»lcd. The uterus was enlarged, nodular and 

Laboratory studies demonstrated a tOUl protein of 7 1 gm ner 10(1 
albumin of 4 2 gm per 100 cc.. globuUn of 2.9 gm. per 100 cc , ery^hr«^ c’ountTf 
1.000 000 4,500,000 co.„, 3,000 5 5OO A 7,^ Zw„ 

1... .ho,5d no or d„ coo Mr bow ,„d .I.o .rto, one hour 

Roentgenologic examination showed a lillin- defer* in iK. f j 

Ui. oppewonoe of . too, or IFij Mb a orf « '”1 
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The gpleea was removed; it weighed 310 gm. The varices along the greater and 
Issser cnrvatures caused the filling defect shown in the roentgenogram. 

Pathologic report o[ the removed epectaea waseU^tBbrocongestivesphooaitg- 
aly, slight localized fibrosis and sabacote inflammatioD of the liver. 

SlOrVURY 

^Tiile the roentgenogram has not frequently demonstrated varices 
in early cases of cirrhosis (those requiring biopsy for clinical confirma- 
tion), it is a valuable study tvhen carefully performed, with films talen 
in all projections. 

A case of varices involving the fundus of the stomach which simn- 
lated tumor has been reviewed. 
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CHRONIC RELAPSING PANCREATITIS 


Francis E. McDonough and Ecsier W. Heffebnon 


Chronic relapsing pancreatitis was clearly differentiated from 
other pancreatic disease and described as a clinical entity by Comfort, 
Gambill and Boggenstoss from the Mayo Clinic in 1946. Eighteen 
months later BartuneV and Collins reported their experiences from the 
Cleveland Clinic. This condition is characterized by recurring attacks 
of pain in the upper part of the abdomen sometimes associated with 
disturbances in function of acinar and islet cells of the pancreas and 
certain sequelae. These include principally calcification and more rarely 
diabetes, steatorrhea and ctealortUea. The disturbance of secretory 
function is usually mild and transient with the Cist relapses of tiiis 
chronic disease, but it lends to become more prominent with each 
attack and may become permanent. 

The cause is not known, but the pathologic changes found at opera* 
tion or necropsy are known to vary from ^ema, inflammation, hem- 
orrliogic necrosis and abscess in the acute phase to atrophy, fibrosis, 
cyst formation, calcification and stone in the late stages. The damage 
tends to persist and progress between lb« clinical attacks. The essential 
pathologic process seems to be either repeated attacks of acute inter- 
stitial pancreatitis, repeated sublethal episodes of acute hemorrhagic 
pancreatitis or a combination of the two. \Vlicn pseudocysts or colci- 
fication occur, it is apparently secondary to the inQamraatory process, 
while interstitial fibrosis, necrosis ond atrophy are constant chronic 
changes. In many patients with chronic relapsing pancreatitis there is 
associated disease of llie gallbladder and biliary tract or duodenal ulcer, 
hut, although in some cases the relationship may be on an ctiologic 
basis, the involvement of the pancreas alone occurs frequently enough 
to conclude that it represents a clinical entity. 


The frequency with which tlic diagnosis can be made is directly pro- 
portional to the suspicion aroused. Diseases in the upper part of the 
abdomen producing pain arc numerous and difCcull to differentiate 
Biliary colic, cholecystitis, perforating or penetrating duodenal ulcer 
aortic aneurysm, hydronephrosis, intermillent intestinal obstruction’ 
tabetic crises and heart disease are usually first considered and must 
1» ruled out by evalualion of the history, phjsical examination and 
ilio results of laboratory tesis. C«n;inoma of the pancreas or ampulla 
or taler may eausc pancreatitis »hicli at first resembles primary 
elirome pancreoMis, but c.areinoma is proBressive, Retroperitoneal 
lumors and nontiopical sprue must be excluded, the latter irhensteat- 
orrhea IS present. 
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The spleen was removed; it weighed 310 gm. The varices along the greater and 
iesser curvatures caused the GUing defect shown in the roentgenogram. 

Pathologic reportof the removed spedmen was slight fibrocongeslive splenomeg- 
aly. alight localized fibrosis and subacute inllamniation of the h'ver. 

SU3DLU1Y 

While the roentgenogram has not frequently demonstrated varices 
in early cases of cirrhosis (those retfuiring biopsy for clinical confiiraa- 
tion), it is a valuable study when carefully performed, with films taken 
in all projections. 

A case of varices involving the fundus of the stomach which stmu* 
lated tumor has been reviewed. 
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curve. Transient diabetes is not unnsoal during painful relapses of tlie 
disease, but only rarely does it persist after the painful episode subsides. 
Urinary diastase may be elevated during a painful episode and rarely 
between episodes. 

Stool examinations are rarely done and then only when steatorrhea 
is present. The stool containing excess fat is usually voluminous, very 
light colored due to the masking of the bilirubin by fat, has a sheen and 
may contain recognizable fat seen as liquid, butter masses, flakes or 
crystals. Pratt stressed the importance of stool examination in chronic 
pancreatic disease, but in our experience steatorrhea is a rare accom- 
paniment of chronic relapsing pancreatitis and occurs with equal fre- 
quency in patients with pancreatic insufficiency owing to malignancy. 
Carbohydrate and protein digestion is so well carried on in the com- 
plete absence of pancreatic juice that the degree of insufficiency en- 
countered in even advanced cases of chronic relapsing pancreatitis is 
of little aid in diagnosis. We have never examined the feces for pan- 
tieatio enzyme activity. 

Estimation of pancreatic enzyme activity both with and without 
stimulation by secretin can be carried out by using the two barrel tube 
placed In the stomach and duodenum, as described most recently by 
Lake, but we agree with Dozzi and Bockus' statement, "It seems 
highly unlikely that any estimation of enzymes in the duodenal fluid 
in chronic disease of tlie pancreas will frequently yield information of 
great diagnostic value which is not suggested by fecal analysis, disturb- 
ances of carbohydrate metabolism, roentgen-ray study, physical exam- 
ination, or serum enzyme tests with the utilization of pancreatic 
stimulants.” 

The values for activity of serum amylase and lipase are the most 
easily demonstrated pancreatic enzymes in the blood and elevation 


above normal occurs with sufficient frequency during the painful exac- 
erbations to warrant determination in any case of obscure upper ab- 
dominal pain. The values may rarely be elevated between the painful 
episodes. Tests of hepatic sufficiency, such as the value for serum 
bilirubin, prolhiombiii, total proteins, albumin and globulin, when 
abnormal are indicative of liver damage only and do not contribute 
to the diagnosis of chronic relapsing pancreatitis. 

Roentgenograms of tlie pancreatic area should always be done and 
calcification in the pancreas can be demonstrated in about 50 per cent 
of patients with chronic relapsing pancreatitis some time during the 
couree of the disease. Often it is the finding of calcification in the region 
of the pancreas following cbolecystograms. scout films or uro-rams 
that first arouses the clinician’s suspicion to the true cause for the 
p,™. t ,a .n.tialed the mv«iga,io™. Wl,e„ pancreatic cjsts are 
pscnl they arc usnally demonstrated by eilemal pressure on the 
bnnom-r.lled stomach, duodenum, jejunum or adjacent transverse 
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Pain is the most characterisUc symptom. This is usually severe, 
steady and prolonged. At onset it often gradually increases to a plateau 
and then gradually declines. Opiates are usually required and these 
merely relieve the pain so that repeated administration is necessary. 
A cycle of pain may require hours or days to develop and subside and 
then the patient may be free from pain for hours* to years before another 
attack develops. The location in the order of frequency is epigastric, 
right upper quadrant and left upper quadrant; it may occur as gener- 
alized abdominal, right fower quadrant or periumbilical. Several tiroes 
a notation was made by the attending physician that the pain ^as 
typical of cholecystic disease in its distribution. The extension of pain is 
characteristically to the back in the lower thoracic and upper lumbar 
regions but it may extend anywhere in the abdomen and chest. 

The painful seizures may be accompanied by nausea, vomiting, 
diarrhea, constipation, chills, fever, shock or jaundice, but these symp- 
toms are seldom severe. Steatorrhea and creatorrhea are fate aymp toms 
because the pancreas, like the liver, has a tremcndousfunctionaJ reserve 
and advanced destruction is necessary before failure of external secre- 
tions results. 

The age of onset runs from late childhood to advanced years, but is 
usually in middle life. There is no sex predilection and overindulgcnce 
in alcohol and food is beh'eved by some patients to initiate an attack. 
Alcoliolism h not unusual, hut it is dilBcult to decide whether liquor 
was used excessively to relieve pain or whether its abuse antedated the 
pain. Certainly, several alcoholic patients who «ere reJie*’ed of their 
pancreatic pain by surgical proc^ures subsequently abstained from 
alcohol. 

The physical findings arc important primarily in helping rule out 
other causes for upper abdominal pain. The pancreas lies so deep in 
the abdomen it is seldom palpable cither in health or disease. Wien a 
mass arising in the pancreas is palpable it is usually a cjst secondary 
to damage from previous attacks. The findings depend on the stage of 
the attack in which the patient b seen. During the height of a severe 
episode there may he epigastric tenderness or spasm, more often on 

the left than on the right, moderate fever, slight jaundice or mild shock. 
Between attacks there may besome epigastric tenderness and eiidence 
of weight loss, but little else. Then the diagnosis must be considered 
on the history of episodes alone. 

liaboratory diagnosb is limited to demonstrating evidence of infM- 
tion and pancreatic insufficiency during a relapse or pancreatic insuffi- 
ciency and stone formation when the patient is investigated between 
the painful episodes. Leukocytosb is not an important finding, but 
roar occur. Bouline urinalj-sis offers no help except w hen gl jeosuna is 
nresent This finding is then demonstrated to be due to pancreatic 
insufficiency by blood.sugar detenninatiom and the glucose tolerance 
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curve. Transient diabetes is not unusual during painful relapses of the 
disease, but only rarely does it persist after the painful episode subsides. 
Urinary diastase may be elevated during a painful episode and rarely 
between episodes. 

Stool examinations are rarely done and tlien only when steatorrhea 
is present. The stool contaming excess tat is usually voluminous, very 
light colored due to the masking of the bilirubin by fat, has a sheen and 
may contain recognizable fat seen as liquid, butter masses, flakes or 
crystals. Pratt stressed the importance of stool examination in chronic 
pancreatic disease, but in our experience steatorrhea is a rare accom- 
paniment of chronic relapsing pancreatitis and occurs with equal fre- 
quency in patients with pancreatic insulBcIency owing to malignancy. 
Carbohydrate and protein digestion is so well carried on in the com- 
plete absence of pancreatic juice that the degree of insufficiency en- 
countered in even advanced cases of chronic relapsing pancreatitis is 
of little aid in diagnosis. We have never examined the feces for pan- 
creatic enzyme activity. 

Estimation of pancreatic enzyme activity both with and without 
stimulation by secretin can be carried out by using the two barrel tube 
placed in the stomach and duodenum, as described most recently by 
Lake, but we agree with Dozzi and Bockus’ statement. “It seems 
highly unlikely that any estimation of enzymes in the duodenal fluid 
in chronic disease of the pancreaa will frequently veld information of 
great diagnostic value which is not suggested by fecal analysis, disturb- 
ances of carbohydrate metabolism, roenlgen-ray study, physical exam- 
ination, ot serum enzyme tests with the utilization of pancreatic 
stimulants.” 

The values for activity of serum amylase and lipase are the most 
easily demonstrated pancreatic enzymes in the blood and elevation 
above normal occurs witli sufficient frequency during the painful exac- 
erbations to warrant determination in any case of obscure upper ab- 
dominal pain. The values may rarely be elevated between the painful 
episodes. Tests of hepatic sufficiency, such as the value for serum 
bilirubin, protlirombin, total proteins, albumin and globulin, when 
abnormal ore indicative of liver damage only and do not contribute 
to the diagnosis of chronic relapsing pancreatitis. 

Uoenlgenograms of tlie pancreatic area should always be done and 
calcification in the pancreas can be demonstrated in about 50 per cent 
of patients with chronic relapsing pancreatitis some time during tlie 
course of the disease. Often it is the finding of calcification in the region 
of the pancreas following cholecystograms. scout films or urograms 
that first arouses the clinicians suspicion to the true cause for the 
pain that initiated the investigations. When pancreatic cysts are 
present they are usually demonstrated by external pressure on the 
haruim-fillcd stomach, duodenum, jejunnm or adjacent tr.ansversc 



736 


FR.INCIS E. StcDOXOtJCH, EUIZR W. IIEFFERNOX 


colon. Invasion or obstruction in addition to distortion of these intes- 
tinal segments differentiates pancreatic malignancy from benign cyst 
associated with chronic relapsing pancreatitis. 

\Mien no pancreatic insufficiency or calciGcation exists, the labora- 
tory is unable to aid the clinidan In establishing the diagnosis. ^^Taen 
the patient’s pain is severe, which is usual, and the relapses are fre- 
quent, surgical exploration to establish the diagnosis and correct any 
concurrent disease of the biliary tract is not only justified, but advis’- 
able. It is thus the surgeon often establishes the diagnosis. lie usually 
describes the pancreas as hard and firm, or hard and nodular, like 
carcinoma, and sometimes as baWng diffuse inflammatory edema. He 
usually recognizes calciGcation and describes it as interstitial or stones 
in tl»e ducts. Abscesses or cysts can be recognized and dealt with. 
Some patients, however, are subjected to multiple exploratory laparo- 
tomies with removal of nons^mptomalic gallbladders and appendices 
before the correct diagnosb is made. It is extremely helpful If one of the 
preoperative tentative diagnoses is listed as chronic relapsing panw- 
atitis because this focuses the surgeon’s attention on this possibility. 

SU>nURV OF DiTA 

Seventeen patients with chronic relapsing pancreatitis were hos- 
pitalized in five years (1912 to 1916) on IheLahey Clinic service atone 
hospital alone. 

The salient features are listed to Table 1. 


1. Cases 
Males 
Fecnales 
3. Ape 
Below 40. 

40 to SO 
50 to 60 
60 to 70 
TO to 80. 

3. Duration of S)niptoms la 
One >ear or less 
One to 2 ^ears 
TwoloJO^ean 
Ten to IS years 
4 Associated Disease 
Biliary irect 
Diabetes. 

Alcoholism 
S. Symptoms 
Abdominal pain 

Back pain 

Indipestioa 

Nausea and vomiting. 


TABLE I 


S 

4 

8 


14 

12 

8 


Diarrhea (steatorrhea) 
Constipation 
Jaundice. . 

6. Physical findings 
Epigastric tenderness 
Ei|Hgastric moss (cyst) 

Weight loss 

7. Laboratory findings 
Fatly stools 
Glycosuria 
Ifyperglycemia 

Betated serum amylase (Done 
ia 8 cases) 

Anemia . 

Leukocytosis 

8. Iloentgeiiologic findings 
CaicificaUon in pancreas 
ftessure esndence on adjacent 

gastrointestinal tract 
Widened duodenal loop 
Soft tissue mass 

9. Ciwreet diagnosis made preopera- 

tively 


11 

6 

U 
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1LHJSTRATI\'E CASE 

K typical case hUtorj’ of chronic relapsing pancreatitis is presented. 

A 39-yeBr^ld leather worker came to the clinic on October 7, 1946, stating 
that lor the previous year and one-hatf be bad been snfleiing Itom intermittent 
attacks of epigastric pain. Six months previously, because the pain had become 
much mote severe, he had been bospilalited elsewhere tor four weeks on aa ulcer 
program. This treatment afforded little relief during an attack of pain and the 
episodes continued with decreasingintervals of freedom from distress. The episodes 
gradually became more prolonged, eventually lasting days, and the pain became 
more severe. Ilis local physician had found it necessary to use demerol orally to 
control pain and he was taking up to 35 mg. demerol tablets per week. At times 
hypodermic injections of morphine had been necessary. With the attacks of pain 
there was some indigestion cbaiacterized by belching and occasionally nausea. 
He vomited seldom, but bad developed the habit of taking laxatives twice a day 
because he felt belter if his bowels moved regularly. 

The patient denied previous infection, accidents or operations except for 
gonorrhea at the age of SI, tonsillectomy at the ago of 33 and a fracture of the 
left hip at the age of 36 Before the onset of bis present iUness, be bad used alcohol 
to excess, but had discontiaued it on bis physician's advice two months prior to 
October. 1916. 

IFis general physical examination gave essentially negative findings except for 
tenderness In the epigastrium to deep palpatioa. 

Laboratory studies revealed a hemoglobin of 14.3 gm. per 100 cc., erythrocyte 
count of 4,980,000 and leukocyte count of 7,700 per cubic millimeter. The blood 
sedimentation rate was 19 mm. in one hour and the Hinton test was negative. 
The serum amylase measured 10? units whicli is within the normal range. Urinalysis 
was negative except for sugar, 2.S mg. per 100 cc., and a 1 plus albumin on a basis 
of 1 to 4. Gastric analysis following an Eweld-type meal showed a free acid of 10 
and a total acid of 28 clinical units AaoralcbolecystogTamievrsled no visualiza. 
tion of the gallbladder on each of two separate determinations. Roentgenograms 
of the abdomen showed numerous calculi scattered throughout the pancreatic 
area. A gastrointestinal series following a barium meal and a barium enema showed 
a normal esophagus, stomach, small intestine and colon. 

The patient was treated on an ambulatory program with a bland, low residue 
diet and anlispasmodics The attacks of pain continued to recur, however, and 
he was hospitalited on December 11, 1916. While he was in the hospital opiates 
acre required to control his pain end be continued to show a slight glycosuria, 
while his fasting blood sugar ranged from 93 to 132 mg. per lOQ ec. There was no 
anemia, leukocytosis or signiriraol change in his blood protein. Because of the 
nonfunclioning gallbladder, surgical exploratioa was carried out. There was marked 
thickening, fibrosis and enlargeraenl of the paocreas which was estimated to be 
four or five tiroes the normal size. The serosal surface was injected and the pan- 
crealu: thicketung extended down around the superior mesenteric vessels, and 
was grossly attached to them. The ganbladder and common bile duct contained 
no stones and appeared normal. The entire small and large bowel were normal aa 
were the lii er. spleen and kidneys. It was decided that the process was so extensive 
in the panwas that a total pancreatectomy would be necessary and the incision 
was closed as an exploratory laparotomy with the intention later to do 
splancbmccctoniy. 
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Two weeks later a fight gplanchnicectoniy with tlioracolumhar gympalheclomy 
from the Dfth thoracic to the secoini lumbar ganglia was done. The patient made 
an uneventful recovery from this procedure and was di-icharged twelve days later 
free of abdominal pain. 

Twelve days after dismissal from the hospital, pain developed in the pitofhw 
stomach, without radiation, wbkh lasted for two dsys and required hypodermic 
injections for relief. The patient was advised to slop all narcotics and to use only 
aspirin for pain. After this episode he returned to work and experienced no further 
jiain until May 19 17 when, following ibe drinking of a half pint of whisky a day 
for a week-end. he developed pain under the left costal margin and into the left 
back. This type of pain continued to recur in attacks necessitating deraerol for 
relief. 

The patient was readmitud to the hospital June 2. 1917. at which time a left 
thoracolumbar sympathectomy and aplanchnscectomy, from the fifth thoracic to 
the second lumbar ganglia, inclusivre, was done. lie again made an uneventful 
recovery and was dismissed from the bos|Mtal on his fourteenth postoperative day. 

Following the left aplanchniccctomy. marked postural hypotension developed 
which was controlled by a hypoteosivecorsetfor two months, at the end of which 
time the hypotensive symptoms subsided and the corset was discarded. 

ife was last seen November 29, 1917, sad atstrd that he had hsd only two 
mild attacks, each lasting two to three days, in October and November. He had 
regained all bis former weight, appeared healthy and was working, 

This case represents chronic relapsing pancreatitis witli transient 
diabetes during the episodes of pain aod pancrcaticohtbiasis. It appears 
that bilateral thoracolumbar sympathectomy has relieved his pain. 

TREATMENT 

Medical treatment of chronic relapsing; pancreatitis is limited tn 
symptomatic palliation. MTien diabetes develops, this manifestation 
ofa islet cell insuQlciency is managed by diet and insuL’n. Steatorrhea 
due to inadequate elaboration of pancreatic enrymes is seldom severe 
and should be treated by replacement therapy. The most satisfactory 
preparation is a triple test preparation of pancreatin (holadjn) in 
amounts from 0.2 to 1.3 gm. daily dJnded with meals. If amylase 
activity is decreased, taka diastase or a similar compound may be 
given with meals. Because there is evidence that the healthy pancreas 
elaborates fat metabolites related to the prevention of fatty degener- 
ation of the liver, choline chloride probably should be used in thera- 
peufiedoses. . . ,1 

The diet best tolerated is that used for ihe treatment of imtable 
colon and eliminates fried foods, raw fruits and vegetables as well as 
spices. The values for carbohydrate, protein and fat in the diet should 
be judged according to the degree of pancreatic deGciency and will 
vary not only between palKota, but in the iadiiidual as.ihe disease 
nrogresses Partially digested proteins and amino acids are bcneCcia 
when the patient is malnourished. Adequate vitamin and roinera 
intake should be maintained and a routine of Ufe advised. Alcohol 



CHRONIC REtAPSIKO PANCREATITIS 


739 


should be prohibited because many patients develop exacerbations 
following its use. 

During painful attacks analgesics are necessary and often only 
opiates will give adequate relief. Demerol orally has been helpful and 
sliould be used in preference lo morphine when possible. One of the 
clinician's primary responsibilities in this chronic disease is to prevent 
drug addiction. 

Surgery at present offers most to these patients. Not only is the 
tlingnosis and degree of pancreatic involvement established by explora- 
tory laparotomy, but at the same lime certain complications can be 
dealt with. Correction of biliary disease, drainage of pancrefllic cysts 
or abscesses, removal of calculi from thelarge pancreatic ducts, anasto- 
mosis of the gallbladder to the intestine and drainage of the common 
bile duct are often indicated. Partial or total pancreatectomy has been 
emplo>cd to relieve intractable pain. 

because severe pain is the most disabling part of this disease it 
presents the greatest challenge. If the attacks occur infrequently and 
arc of short duration, they can be weathered by tlie use of opiates. 
Wien they are frequent and prolonged, the patient is both miserable 
and useless, llieniioff and baker in May 1917 reported a patient with 
chronic relapsing pancreatitis in whom the severe disabling pain was 
relieved by transthoracic sympathectomy and vageclomy. These 
authors believed tiiat both sympathectomy and parasympatlicctomy 
weje necessary lo interrupt all afferent nerve fibers leading from the 
piincieus. In addition, they postulated this procedure would decrease 
the stimulus to pancreatic secrcUou via the autonomies and therefore 
prevent pain. 

At the Lahey Clinic bilateral splancliniceclomy from tlie fifth 
thoracic tlirough tlie second lumbar ganglia has been carried out on 2 
patients in addition to the 1 already mentioned in the case report. All 
3 patients have been relieved of their severe disabling pancreatic 
pain by this procedtire and are rcro\ering from the resulting post- 
operative neuralgia and hypotension. Only lime will decide whether 
ll>is result is permanent and whether vageclomy in addition lo splanch- 
nvcectomy is advisable. 

SUMM.\UY 

Clironic rel.ipsiiig pancreatitis is a rlinical entity whose chief dis- 
abling symptom is severe upper abdominal pain. Tlic diagnosis can lie 
made clinlc,il\y and these patients retrieved from the limbo to which 
tiicy are often consignctl with an erroneons diagnosis of psychoneurosis 
or functional pain. Tlie limgnostic features ol the disease arc discussed 
as well ns live therapeutic approacii. both medical and surgical. 
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ACUTE PANCREATITIS 
KEXTJEmi W. Warren 

Despite ll»e reai progress tUal has been made in the basic under- 
standing of acute pancreatitis, it retnaim a disease of unknown etiol- 
ogy. It is dlfTicuU to diagnose, and is frequently disregarded entirely 
ill the diflerontial consideration of acute upper abdominal pain. Its 
proper treatment is a subject of debate and in its severe fonns, the 
mortality is exceedingly high despite careful tlierapcutic management. 
The complications which may accompany or follow in the wake of the 
disease are numerous and are frequently of sufficient severity' as to 
affect the outcome adversely. 

ETlOLOtiY AN1> fATIlOOENKSlS 

No single etiologic factor caii be incriminated in the genesis of acute 
pancreatitis. Reflux of bile Into the pancreatic duct system secondary 
to obstruction of the common duct, either by an impacted stone (Opie) 
or by spasm of tlic sphincter of Oddi (Archibald), seems plausible in 
may instances (Dragstedt). Rich and Duff believed that the obstruc- 
tion is primarily inlrapancreatic and results from metaplasia of the 
duct epithelium. Smyth’s investigations, on the other hand, support 
the vascular origin of hemorrhagic pancreatitis. The possibilities of 
infectioi\ teaching the pancreas by direct extension from the duodenum 
by way of tlie pancreatic ducts or by lymphatic or hematogenous 
spread, cannot be entirely discountctl. 

I'.VTItOLOGV 

Acute pancreatitis may be characterized by diffuse edema or by 
^n^y^ng degrees of hemorrhagic necrosis. In the presence of simple 
edema tlie gland is swollen and indurated. ^Yhen marked necrosis 
occurs, the peritane.al cavity contains a small amount of bloody fluid. 
Areas of fat necrosis may involve any part of the peritoneal cavity. 
Tlie gland in the so ere form of lliediseasc is enhargcrl, friable, and hem- 
orrhagic. In some instances the necrosis is so widespread that no pan- 
creatic tissue is discernible grossly. The retroperitoneal migration of 
the prtKliicts of destruction in acute pancreatitis is frequently bizarre 
and may lead to error in diagnosis. 

stos AM> stMrroMs 

The esscnti.it rciiltires of the syinpluinatology of acute pancr<.-aliti& 
have been cl.issicnily stiiti'd by Filz and sub^ijuently elaboratetl by 
many nuKlern authors. Increasing experience with this disease has led 
ns to a realization of tlie prime signiflennee of the !,c(iuence of the sy luji- 
toms and signs and, more particularly, the successive compUcatious 
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of ncutp pancrpatilis, as rtlales to its accurate diagnosis and rational 
managt-Hient. Tin* progression of the morbid process of acute p.iii- 
crt'atitis can l>e followed accurately by a careful analysis of the se- 
(tucntial sjmptomatology and, ailh increasing cxperiotico, tlie clinical 
manifestations of the disease can be anticipated and, to some degrtH", 
counteracted b> prompt therapeutic measures. 

The classical portrait of acute pancit'alitis was based upon a study 
of the fulminating lyp^ of the disease and. as a result, clinicians were 
reluctant for manj years to iimke a diagnosis of acute pancn’ntilN 
nnlcjvs the patient prcsenl«l evidence of ejanosis or shock. Khri.in 
has l>een largely responsible for our cunent familiarization with the 
fact that the common form of the disease is mild, and that acute 
pancreatic necrosis is, inds'cd. a rare manifestation of the maUdy. 
Fnllis has demonstrated that even in the severer forms of the disease 
clinical shock is extremely uncommon. 

It Is important to realize that In many iastances there are no ehar.ic- 
t eristic signs and symptoms of acute panereatilis. particularly in mild 
attacks of acute pancreatic ericma. It is equally important to recognize 
that in the doxastating degrees of pancreatic necra-is the clinical 
complex is reasonably pn'diclable. Since it is the latter form of the 
disease that is largely rt'sponsilde for the mortality, it Is well In em- 
phasize the es-sential features of p,ancrealic disruption. 

The outstanding sy'inptosn of acute pancreatitis is abdominal pain. 
This pain, in the necrosing form of the di>ca5e. is characteristically 
sex ere. It is situated in the upper p-arl of the abdomen, will) its major 
intensity centering in the epigastrium. Tlie pain has a constant, un- 
yielding quality, xariousfx dt'scril*ed as boringor tearing in character. 

It frequently extends to (he Ix-irk and left 11, ink. It is aggraxaled by 
the ingestion of fotid or water. Tlie p.iiii is p.irllcularly unrr>ponsixe 
to axerage doses of iiiorphiiH*. and this featim* is of inestimable xalue 
in tlie difTervntial diagnosis of acute pancreatitis and biliary colic. 

Tlie second symptom of p.iiicrealili3, in st^iueiice and in sexcrity. 

Is xomiting. This xomitingH rep<'aleH and prolonged and accounts, in 
some measun*. for the dcliyilnition wincli fn'qucntlx eiiMies. In somo 
instances the xomiting persists after (heexcmcialing pain liassubsidixl 
and assumes serious proportions if not exintmlh-d by gastric suclion 


and proixer fluid replacement. 

Within forty-eight hours of the onset of paiicre.itic necrosis llir 
patient usually has obstipation and progressixp abdomiiinl distention. 
These sxuiptonis an* insidious and persistent, and occur concomilani 
with a mounting systemic toxicity if pancrealie necrosis ensues. 

The early plix«ical signs of acute pancreatitis an* less drainalic than 
the SMiiptoms, and this feature bexceedinglx helpful in the tiilTerential 

dia"nosis.proxid<-dtlier«tiViitbseenearly in iheaKark. fVspife tla* 

sexcritx of the pain and the persistence of the xoimtmg. frequently 
there is onlv moderate tenderness oxer the npp.T portion of the alx- 
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domeii and perhaps none in the lower quadrants in tlie early liours of 
the illness. As the disease progresses, the tenderness becomes more 
diffuse and more pronounced and in many instances the abdomen may 
be rigid and exquisitely tender throughout. 

Abdoiniiuil distention is not an early sign of the disease. An insidious, 
progiessive ileus is clianicterislic of acute pancreatitis if the pathologic 
process is severe. Peristalsis, early iu tire disease, is active but as the 
products of pancreatic disruption spread intra-abdominally and retro- 
peritonc.TlIj, ileus ensues .and is characterized by abdominal distention 
if adequate measures to coinbal this serious manifestation are not 
promptly instituted. Tlih phase of the Illness usually presents on the 
tliird day and persists for a variable length of time, depending upon 
the severity of the pathologic process. 

In the devastating typos of acute pancreatitis, a palpable mass in the 
epigastrium willfrcquenliy appear about the seventh day of the illness. 
Tills mass is commonly tender and frequently irregular in outline. 

Cidlwi's and Groy-Twmer’* Si'jtns; Cullen, in 1918, described the dis- 
coloration oC the para-umbilical skin In ruptured ectopic pregnancy. 
Since that time the sign has been observed in a variety of conditions. 
Uray-Tiirner emphasized the diagnostic xalue of the sign In relation 
t« acute pancreatitis in 1920, and descrihecl a similar discoloration of 
the skin overlying the flank. Fallis^ supported the theory that each of 
these signs is due to cxtrapcritoneal extravasation of blood and not to 
intraperilonenl hemorrhage, although the latter condition may give 
rise to discoloration of the umbilicus in some instances. 

The discoloration in (he flank is accompanied by palpable edema 
.and induration wlilcli may )>e appreciated, although the intensity of 
discoloration is slight. This edema and induration will appear a few 
hours before tlie discoloration and will piTsist after llie color of tlie 
skin has returned to normal. 

The presence of either of these signs in a patient with n clinical story 
coiiipatilile witli acute panrre.alitis is diagnostic of tiie disease. The 
limitations of the sign are nonetheless considerable. Tlie manifestation 
occurs only in approximately 10 per cent of cases (Fallis'). U is easy 
looM-rlook unless it is anticipated, and may even then be missed unless 
the patient is examined in n briglit light. It is for this reason that one 
sliould he aware of the palpable evidences of retroperitoneal extravasa- 
tion of htooil, and that one sltould search for this physical sign in sus- 
fV'Cted cases of pancreatic necrosis. Tlte most so>ere limitation of this 
sign os a diagnostic aid in the study of (his disease is its delayed 
appi-arance. U , usually ayipears. when it does occur, on the third or 
fourth day of the illness. Obviously, this l.ite sign w ill be of no practical 
Nalue in distinguishing anite pancreatic necrosis from a perfor.ated 
iw'ptic ulct'T nt the time the patient is first seen, when U is most im- 
perative to make Uie diirerrnlial diagnosis. 

Shock, ns reflecleii by signilirant hypotcn.sion.Tapid puhe. cyanosis 
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and collapse, is relatively uncommon In cases of acute pancreatitis, and 
may I>e absent even in the presence of widespread pancreatic dcstruc- 
Preclinical shock, as manifested by hemoconcentration and 
diminished blood volume. Is, on the other hand, guile common in the 
severe forms of the disease. Demonstration of progressive heraocoti- 
ceiitration, measured in terms of hemoglobin and hematocrit values, 
is of considerable diagnostic signiiicancc, especially during the earl) 
hours of the disease. It is not unusual to olwers'e an initial elevation of 
these values and to see them increase materially despite the adminis- 
tration of reasonable quantities of parenteral fluid*. 

During major episodes of pancreatic disruption, considerable quan- 
tities of fluid escape into the peritoneal cavity and info the retroperi- 
toneal space, thcreh) accounting for the diminished circulating blood 
volume and the hemoconcentration. Blalock and Ilarkias have em- 
phasized the "lag" between the diminution in blood volume and the 
appearance of clinical shock and have reiterated the importance of 
treating patients with this condition before the fall In blood pressure 
and the increase in pulse rale occur. 

Jaundice of mild to moderate degree occurs in some cases, either 
from compression of the common bile duct b> edema of the adjacent 
portion of llie pancreas, or from seconder) hepalitis. Since acute 
pancreatitis is associated with cholelithiasis in from 60 to 80 per cent 
of cases, the presence of common duct stone cannot )>e excluded as a 
factor in the production of the ossocialed jaundice. 

I-\IIOH\TOBV i>m 

Moderate Icukoc)tosis and increase in the granulocytes is common 
in acute pancreatitis, but no dinerenli.'vl ch.iracterislics arc revealed 
by a study of the white blwxl cells. 

Progressive licrnoconcentralioii, ns reflected b) the hemoglobin ami 
hematocrit values, occurs in pancreatic necrosis. Serial dctcrminalions 
of these values sfioufd be practiced hi (he earl) phase of (he disease to 
determine the fluid reguiremeiil necessary to restore and maintain 
normal blood volume. 

Dernoastration of the increased amylase octivity of the blood and 
urine in acute pancreatitis is diagnostic of the disease. These values 
vary considcrabl), depending upon the severity of the piitbologic 
process. Tlie increase in amylase in the biwl appears within a few 
hours after the oniet of the disease, progresses to a peak vvilliin forty- 
eight to seventy-two hours and then returns rapidly to normal. The 
urinary amylase, on the other hand, remains elevated for a longer 
time and is, therefore, more helpful in the diagnosis when the patient 

LS seen later In the disease. .... .i 

Scrum and urinary lipase are not consislently altered and cannot t>e 
relied upon as diagnostic aids. 
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Hj-pergljcemia is an uncommon finding when all degrees of pan- 
creatitis are considered, but in severe pancreatic necrosis it is present 
in most instances. Fasting blood sugar determinations should be made 
regularly in every patient suspected of having acute pancreatitis. 
Diabetes mellitus, with characteristic disturbances in glucose tolerance, 
should be anticipated whenever pancreatic destruction is great. 

Hypocalcemia^ w ill also occur in the devastating types of the disease. 
Therefore, blood calcium determinations should be made at regular 
intervals and particularly during the interval between the fourth and 
tenth day of the illness. 


COMPLICATIONS 

The complications of acute pancreatic necrosis are responsible for 
its variegated clinical picture and, to some extent, for its forbidding 
mortality. They include pancreatic cysts, abscesses, diabetes mellitus, 
internal and external fistulas and hypocalcemia. 

Pancreatic cysts of inflammatory origin are capable of bizarre 
clinical manifestations. A detailed consideration of this aspect of pan- 
creatic disease is presented in a separate comtnuniealion in this volume 
(Warren, p. 753). 

Pancreatic abscesses fortunately are uncommon, but areas of cystic 
degeneration may become infected secondarily and require drainage. 
This is usually a delayed complication and is manifested clinically by a 
septic temperature curve with inlcrmUlenl chills and some tendency 
toward localization of pain and tenderness. Surgical drainage is 
indicated. 

Diabetes mellitus has been regarded as a rare complication of acute 
pancreatitis and remarkably little attention has been devoted to the 
study of glucose mettibolism during attacl\3 of the disease. Conse- 
quently, Sliumacker, in n comprehensive review of the subject in 19 10, 
could collect but 62 cast's of acute pancreatitis complicated by diabetes 
mellitus and in only 25oftl>ese instances did the diabetes appear during 
the acute pancreatitis. It is our conviction, based on a careful study of 
glucose metabolism in n small consecutive group of cases of ocute pan- 
creatic necrosis, that diabetes is a common accompaniment of the 
severe form of the disease and that rnilure to detect and to treat this 
serious complication contributes, in a measure, to the excessire 
mortality of the disease. These detailed data are in preparation for 
subsequent publication. 

It is wise to anticipate and to search for evidences of disturbed 
glucose metabolism niiil of diabetes mellitus in every instance in which 
pancreatic necrosis is extreme, Tlie true incidence of diabetes as a coni- 
plicutiou of acute pancreatitis can be determined only by the routine 
search for altered glucose metabolism in n large series' of patients pre- 
senting e%idenccs of pancreatic edema or pancreatic necrosis. 
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It was not until recent >ears tliat the clinical dia^ntosis of acute 
pancreatitis could be established with reasonable certainty and, even 
now, iliere arc many instances in wliicli the diagnosis is so obscure as 
to dictate emergency exploratory laparotomy to obsiate tlie catas- 
trophe of oserlooking a perforated peptic ulcer or other acute surgical 
condition. 

More recently, the trend in therapy of acute pancreatitis has been 
toward cotiservali\e treatment. Operative intervention is either 
delayed or withheld entirely. This conscrtative maiuigcment is pred- 
icated upon the following observations. First, Wbipple demonstrated, 
in 1913, that the prorlucts of paocrealic destruction were not tovic 
when injected intravenously or intraperitoneally into laboratory 
aiUinals. Second, no surgical procedure tliat will definitely relieve llie 
pathologic process is available. It was always a striking observnllon 
that in any series of patients ireflied surgically the mortality was 
directly proportional to the extensiveness of the operative procedure. 
Third, the rapid deterioration in the clinical course following operation 
was usually obvious in those instances in uhicii death ensued. Further- 
more, (he clinical improvement in (hose patients who survived opera- 
tion was rarely so dratiialic as to indicate that the operation was the 
decisive factor in the recovery. Finally, investigators were impressed 
by the relative number of patients who developed pancreatic cysts 
following an acute abdominal episode treated conservatively as a result 
of a mistaken diagnosis. The nonoperalive treatment was deliberately 
instituted in many clinics and the mortality improved. 

Today, there is an area of reasonable agreement regarding tlie virtue 
of the conservative management of acute pancreatic edema. Unfor- 
tunately, there is a diversity of opinion regarding the proper therapy 
of pancreatic necrosis. Ivlmaii. who has liad a considerable experience 
with the disease, favors the operative treatment of acute liemorrh.igic 
pancreatitis. .Mikkclsen and FaIJis.* on the other hand, prefer the 
co!iservative therapy in both varieties of the disease. 

Our feeling at llie clinic is (hat the treatment of choice is n(»nop<-ra- 
tive in all cases of acute paiicrealilis. when the diagnosis is reasonably 
certain and when no actual suppuration is demonstrable. If there is 
inalerial doubt as to the diagnosis, surgical intervention is preferable 
since the mortality of acute pancreatic necrosis is high with any form 
of therapv, whereas the surgical conditions which arc commonly 
confused vvilh pancrcalitU arc. by awl large, responsive to oppropn.vle 


surgical attack. . .j 

The conservative treatment of acute pancreatitts must lie predicated 
upon an appreciation of the se<iurnce of symptoms as a ren.-ction of 
the successive stages of the morbid p.ithoIogic proc*-ss involving Ibe 
pancreas, and the second.sry and remote pl.ysmlogic nlleralions wtncli 
accompany the disease. 
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Tiie immediale therapeutic considerations Include: (1) the relief of 
pain, (2) the restoration of normal Wood concentration, (S) the pre- 
vention of distention, (4) llie prophylaxis against suppuration. (5) the 
detection and treatment of diabetes and liver deficiency in tlie severe 
eases, (6) the detection and treatment of cyst and abscess formations, 
and (7) the recognition and elimination of hypocalcemia. 

The relief of pain requires generous administration, of opiates, but 
tliese drugs must not be employed with abandon unless the diagnosis 
is obvious. Recently, attempts have been made to relieve the pain of 
acute pancreatitis by procaine injection of the splanchnic nerves. This 
pvocedure merits furtlxet cVimcal trial, and offers much promise. 

The restoration of normal blood concentration and volume sliould 
be done without delay. The chief constituent loss is the plasma frac- 
tion and, theoretically, at least, plasma should be employed in re- 
plenishing blood volume. If plasma is to be used, the Ilarkin rule may 
be followed in determining the dose. This rule dictates that 100 cc. of 
plasma be given for each point the hematocrit is elevated above 45. 

U should be remarked, in this regard, that in severely toxic stales 
associated with heinoconcentratlon, the abnormally high hemoglobin 
and hematocrit values are temporary, and that this state will be sup- 
planted by one of progressive anemia. Therefore, it is logical to restore 
the blood volume by the administration of whole blood. As a practical 
policy, wG prefer to employ both plasma and whole blood in the 
management of this phase of the disease. 

Distention may be prevented by the use of the Miller-Abbott lube. 
The tube should be passed early in the disease when peristalsis is still 
active. It is extremely important to anticipate the ileus which is so 
likely to occur in pancreatic necrosis and to prevent it if possible. 

The status of glucose metabolism must be watched vigilantly. 
Many p.atient8 with hemorrhagic pancreatitis will have either tem- 
porary or permanent diabetes and will require careful control witli 
insulin. The diabetic maiiifcslatioiis are most likely to appear on either 
the second or third day of the illness, and they may be overlooked 
unless specifically watched for. 

Pancreatic suppuration is always to be feared when any considerable 
degree of necrosis of the gland occurs. It is possible, although no proof 
is yet available, that penicillin and streptomycin may alter favorably 
the tendency in this reg.ard. Vnlil more iiiforination is forlhcomiiig 
with respect to the effectiveness of these antibiotics in acute pan- 
crt'utitis, it would seem reasonable to employ them generously, par- 
ticularly during severe attacks. 

The development of pancreatic cysts or abscesses as sequelae of 
paucioatic nwrosis must be detected early and treated surgically. The 
sjiccific treatment of pancreatic c^ysts is discussed in a separate com- 
municatioii in this volume (Warren, p. 756). 

If operation is performed during the acute phase, either as a deliber- 
ate exercise or as a consequence of a mistaken diagnosis, the operalii e 
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procedure sliould be limited to simple drainage of the lesser omenta! 
bursa, unless llie extraliepatic biliary sjstem shows evidence of disten- 
tion, in which instance tlie gailbiadder or the rommon bile duct should 
be drained. 

Serial detenniriafioMs of blood calcium must be made in order to 
estimate the calcium rerjulrcments. This must be given intrasenously 
during the phase of the illness when gastric or intestinal siphonage is 
rc(|uired. 

IIEI*ORT OF CASKS 

Casr 1.— \ man, 73 years of agt. fir«l came to the clinic on July 2, 1917’ 
t)ec8U-«of periodic abdominal cIMreot of forty-tite ycar«’ rliiralinn. Tliw pain «a« 
epigastric in lorntion and intcrmillrnt. It was prone lo occur during the early 
boiifs of the morning or in ihe evening. I/Kiialljr, it persisted for alioiit one hour 
and aiiln'ideti spontaneously, but upon rare occasions morphine was required for 
relief, 

The patient was thin but well deseloped and not obviously ill. Itoiitine bhvnl 
counts revealed no abnorniRlities The urine was free of albumin and sugar. 

Oral cholecysloprams showed no filling of the gallbladder. Tbe esophagus, 
stomach and duodenum were normal when studied mentgcnograpbicfilly following 
a Iinriiim meal. There was a round opaque shasiow at the level of the left transverse 
process of the se<ond lumbar vertebra wbicb was tltouglil to be a renal calculus 

On August 3. 1917, he was admitted lo the hospital following the appraranrr 
of severe epigastric pain Iweoiy.foor J>owra More admission The puin was a«sorJ- 
aled with persistent vomiting and was of such intensity as to require a bypodernilc 
injection of morphine for relief. The patient slept for several hours following the 
administration of morphine, but he awahenesl the following morning with ezrruei- 
atlng pain whii h was not relieved by 3 doses of morplilne, 

The patient vrvs effitatej and obviovsly ill The tf'mpetature was 93. pulse 80 
and blood pressure 131 mni, systolic and 70 mm. diastolic Tbe skin was flushed 
and dry. ’^e heart and lungs were nsrrnial. Tbe alMiumcn was flat with mild 
tenderness Ihroiigboiil There was exquisite tenderness in the epigastrium ^o 
rigidity or masses were demonstrable, rerislallic activity was normal Nornml 
liver diilJneas was present A rocotgenograni of the abdomen was ncgnlive except 
for the opaque shadow lo the left of the transverse process of the second lunilinr 
vertebra 

The hemoglobin was 16 8 gm. per 100 cc ofUood The white bliwil count w«« 

1 1,600. The urine contained 1 plus albumin nnd 3 fdus sugar. 

A diagnosis of acute p.inrreali'li's was made an<f nonfiperalive treatment wa* 


Despite the absence of alxlominal distentioii and the preseme of n 
peristalsis, a Miller- Abbott lute was passed into tbe intestine for the niainie 
of constant suction. One unit of plasma (300 cc ) and 1500 cc of glmose- 
solution were adniinislcred shortly after admission. Ten hours later the heinog 
had risen to 18 I gni per 100 cc. I’areotcral fluids, including blood, plasmi 
glucose solutions, were given to prevent Ibe progrcMive hemoconcenftation 
following day the hemoglobin had falJen to a normal value 

On tbe second day following the palimt’a admission lo the hospital the fa 
blood sugar was 210 mg. per 100 cc . the aerum amylase was 600 units am 
serum bilirubin was 3 4 mg. per lOOce. 
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The early clinical course was characteriied by the appearance of jaundice, 
abdominal distention and ileus. Progresw^e toxicity wa* reflected by profound 
mental confusion and a sustained elevation of the temperature, pulse and 
respirations. 

On the sixth hospital day a Wuisb discoloraUon. assrxiated with induration 
and edema, appeared in the flanks. gradiiaUy extending anteriorly along the 
inguinal crease. K tender mass -was palpabk id the epigastrium the following day. 
Daily administration of 20 units of protamine zinc insulin and 10 units of regular 
insulin was requited to control the hyperglycemia and ^ycosuria. 

The patient was extremely ill for about four weeks, during which time J)e was 
maintained entirely by parenteral alimentation. Gradually the toxicity abated, 
the ileus dlsanpeared and the diabetes stabilized. He was discharged on September 
21, 1917. Six weeks later he was free of pain and gaining weight. He still required 
20 units of protamine zinc insulin for control of his glucose metabolism. 

Commenf.— This case epitomizes, in a reaJ sense, tlie varied mani- 
festations of acute pancreatitis. The severity of the pain, the persist- 
ence of the vomiting and the absccnce of profound shock are common 
to the disease. The rapid hcmoconcenlralion. the elevated blood 
amylase and the appearance of hyperglycemia reflect the importance 
of these data in the early diagnosis of acute pancreatitis. The insidious- 
ness and stubbornness of (he ileus point up the necessity for anticipat* 
ing this common accompaniment of the malady. The delayed appear- 
ance of the Gray*Turncr sign and the epigastric mass help clinch the 
diagnosis. 

In terms of treatment, the importance of anticipating the hemo- 
concentration, the ileus and the diabetes, and the prdmpt institution 
of measures to combat these threatening features of the disease is 
obN ious. 

G^*c 2 ~K woman, 6<j years of age. wasaxamintd aV \he clinic on October 10. 
1916, hecHuse of upper abdominal pain of one year's duratiort, The pain was 
periodic and sax ere and extended to the bark It was attended by nau'.ea and 
\omiting nnd frequently required morphine for relief. There had been no j'aundice. 
She had had a cliolecysteeloniy in 1910 for c»lculou^ choIecyslilU Recent roent- 
genogramsot the gastrointestinal tract were negatUe except for the demonstration 
of a hiatus hernia 

The patient was obese and not acutely ill Physical examination revealed 
enlargement and tenderness of tiie liver. Urinalysis was negative. 

Gastrointestinal roentgenograms revealed « Urge hiatus hetrvia and dneiticn- 
lo«i« The patient was admitted to the hospital on October 11, 1916, and was 
operated on Ovtolier 23, 1916, at which time an esophageal hiatus hernia was 
repaired and a contracted gallbtadder remnant containing stones was removed. 
The common diwt. which was about 2 cin. in diameter, was explored hut n6 stones 
were twmd VatlwAogic examination sliowed chronic rhnlecyslilis extending into 
the liver. 

The po.tuivrwtive ewurse was bectW throughout. The teiii|>eralure varied from 
100 to 103* F .VMominal distention, epigastric pain and ileus were stuliborn 
features of the clinical picture. lender eiugaslric mas* appeared on the seventh 
postoperative d.iy \ diagnosis of acute paurreatitU was made. Despite vigorous 
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lh«Tai>). including i>en!nllin, itrcpUiiii)cin and frciiuent lran«fu<ions, her con- 
dilion delerioraled and nhe died on Novemtier 19, 19J6. Necro/ny showed marled 
necrosis of Ihe pancreas willi etirnsive fat necroses throughout the perilonenl 
cavity. 

CommenL — Acule pancreatilis complicatinc llie postoperative stale 
follow inj: operations on the biliary tract and stomach is an extremelv 
serious matter. Its reco^ition under these circumstances is particulorl) 
difTTciill and faHiire to detect it early contributes to the high inortalitj. 

SL'.MlUltV 

The clinical aspects of acute pancreatitis are reviewed. 

The importance of the sequential symptomatology in the recogni- 
tion and anticipation of the many complications of the disease is 
stressed. 

Conservative therapy is recommended. 
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PANCREATIC CYSTS 


Kenneth W. Wamien 

Cysts of tlie pancreas are rare, but measured in terms of diagnostic 
interest and tlierapeullc requirement they warrant continued study. 
Adams and Nislnjima reported 9 cases of pancreatic cysts at tiie Laliey 
Clinic between 1926 and October 1915. Since that time 7 additional 
cases have been encountered. entire group of 16 cases forms the 
basis of this report. 

CLASSIFICtTION 

C^sts of the pancreas may be divided into the following types*: 

1. Retention cysts, which result from obstruction of the duct and 
are characterized by the presence of an epithelial lining. 

2. Proliferative cysts or cystadenomas, whicU arise from glandular 
epithelium and are true tumors. 

3. Congenital cysts, winch are usually multiple and frequently 
associated with cystic anomalies of other viscera. 

1. Pseudocysts, resulting from Iroumalic or spontaneous necrosis 
of the pancreas witli local accumulation of tissue debris. Pseudocysts 
are not confined to the substance of the pancreas, are usually devoid 
of epithelial lining, and are generally limited to the lesser peritoneal 
cavity. 

5. Hemorrhagic cysts arc regarded by most observers as a variety 
of pscudocyst. 

6. Hydatid cysts. 

7. Dermoid cysts. 

ANATOMICtL LOCATION 

The pancreas is a retroperitoneal organ extending from the conca\e 
border of the duodenum to the hiluin of the spleen. The body of the 
pancreas is at the le^cl of the first and second lumbar vertebrae. Cysts 
iinolviiig the pancreas usually present through the gastrocolic or 
gastrohepatic ligament. Rarely, a cyst may insinuate itself between 
the leaflets of the traiis>crsc mesocolon. Pseudocysts are more varied 
in their presentation than are true cysts and may point in the flanks 
or e\ en extend into the jiclvis. 

mOLOGY 

Owe of seM'ral factors may bo responsible for the formation of paii- 
crontic cysts. Trauma \mdoubtedly accounts for certain pancreatic 
and pcripancrealic accumulalions, but this etiologic factor has been 
ncconled undue significance in the early literature pertaining to the 
subject. In many instances in which Irauina is accredited, the injury 
has been tri\ial and the intcrsal between injury and the appearance 
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Laboratory data are usually of little aid in the diagnosis, but fasting 
blood sugar and amylase values should be determined in every instance, 
and particularly in those cases in which the appearance of the tumor 
was preceded by an attack of pain suggestive of acute pancreatitis, 
since disturbances in glucose metabolism wdll occur in a significant 
number of such cases. 

Roentgenographic studies are helpful in luost instances. A flat film 
of the abdomen may delineate tlie outline of the tumor. Barium studies 
of the stomach and colon may demonstrate distortion and displace- 
ment of these viscera. If the cyst involves the head of the pancreas 
there will be widening of the duodenal sweep, demonstrable by the 
roentgenogram following a barium meal. Retrogastric enlargements 
may be outlined by roentgenography foUowii^ injection of air in the 
stomach, as advocated by Engel and Lysholm. Pyelograms may reveal 
displacement of kidneys or urelers, but these manifestations must be 
interpreted with extreme care since they may suggest an origin of the 
displacing tumor other than ihe pancreas. 

Pancreatic cysts may be confused with retroperitoneal tumors, 
hepatic enlargements, renal and perirenal masses, mesenteric cysts and 
gastric tumors. 

ANALYSIS OF CLINICAL MATERIAL 
Pancreatic cysts show a slight predilection for the female sex In a 
ratio of 9 to 7 in Ibis small scries. The ages varied from 18 to 71 years, 
with a preponderance of patients in the middle-age brackets. 

The varieties of tumors encountered included 8 pseudocysts, 2 
papillary cystadenocarcinomas, I retention cysts and 1 hemorrhagic 
cyst. Three patients had associated disease of the biliary tract and 
each one of these presented evidence of clinical jaundice. Gallstones 
were found in 2 of these individuals. Moiie had common duct stones. 

Diabetes nicllitus attended tlie presence of a pancreatic cyst in 3 
patients. These cysts were secondary to acute pancreatitis in each 
instance. 

The pancreatic cysts were completely excised in 5 patients. 

Simple incision and drainage of the cyst was done in 3 cases, with 
satisfactory results. Marsupialization was performed in three in- 
stances, with recurrence of the cyst in 1 individual, necessitating 
excision of the cy st along w itii the tail and body of the pancreas in this 
instance in order to secure a permanent cure. Cystojejunostomy was 
performed in 2 patients with satUfactoty_ immediate results. In 2 
patients n pancreatic fistula was implanted into the jejunum. One had a 
recurrent attack of subacute pancreatitis five years later, which may 
or may not have been related to the type of surgical therapy. The 
other patient had recurrent persistent pain eighteen months after 
operation for which bilateral sympallicctomy was performed, with 
excellent symptomatic results, nescctioii of the head of the pancieas 
and duodenum was performed in 1 patient, with excellent results. 
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of tlie c>st liiis been Ioiir. Many cjblic tumors of the |K)]icreas, liou* 
over, ha>e appeared rapidly after abdominal trauma, and must be 
accepted as bciuR related directly to the injury (Majo-Elobsoii). 

Pancreatitis, acute and chronic, accounts for the ori^dn of many 
pancreatic cjsts. Pscudocjsts, arising; from hemorrhag io necrosis of 
the parenchyma of the pland or representing encapsulated accumula- 
tions in the lesser peritoneal bursa, occur as sequelae of acute pan- 
creatitis in about 10 per cent of cases- Chronic pancreatitis produces 
cystic degeneration, presumably, it is thought, by occluding pancreatic 
ducts and acini, resulting in accumulation of pancreatic secretions in 
the obstructed portion of the gland. 

Primary obstruction of the pancreatic ducts by biliary nr pancreatic 
calculi, neoplasm, or stricture of the duct syalem may !«• responsible 
for the genesis of some pancreatic cysts- 

Congenital cysts are thought to arise from imperfect fusion of tlie 
several embryonal elements, resulting In lack of continuity of the 
acinar and duct systems. They tend to be multiple and frequently arc 
associated with polycystic disease of other viscera. 

SV.MITOMS 

Tite symptomatology of pancreottc cysts is dependent upon (he 
precipitating factor, tlie extent, location niid the duration of the 
disease. When the cystic accumulation results from acute pancreatitis, 
abdominal pain of s'arying intensity will precede or accompany ilie 
tumor. In many instances there are no subjective mnnifeslntions. If 
the cyst appears insidiously, vague abdominal distress and mild 
dyspeptic symptoms, such as fullness, anorexia and flatulence, may 
occur. If pain is present it is epigastric in location, with occasion.al 
reference to the back. 

Quite frequently, the patient s only complaint is the presence of it 
mass in the epigastrium, particularly in retention cysts. 

In rare instances cysts involving the head of the pancreas may cause 
obstruction of the common duct or the portal vein.® Tliis mass, on 
examination, will be found in the upper alidomcn, usually in the mid- 
line. It is symmetrical except in cases of cystic occuiniil.ilioas «liiHi 
complicate acute hemorrhagic or suppurative p.incrcalilis, Mherem 
it may be irregular in outline and may present multiple tumor massi-s 
in widely separated areas of the alxioinen. Ormond, Wadswortli and 
Motley presented 3 interesting cases of pancreatic cysts suggesting 
perinephric abscesses, one of which required simultaneous surgical 
draiiia''e by way of lumbar and Iransabdominal routes. 

The 'mass is firm and tlie cyst is usually so tense tlial lluctuathiii is 
dilJicult to demonstrate by palpation through the abdominal wall. 
The tumor is relativelv fixed but may descend slightly upon deep 

inspiration. Teiidernes-s may be present iiicy'>»'‘«r'"d'’"''"'’l"0 “"'P"- 
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Laboratory data ace usually of little aid in the diagnosis, but fasting 
blood sugar and amy lase values sliould be determined in every instance, 
and particularly in those cases in whicli the appearance of the tumor 
was preceded by an attack of pain suggestive of acute pancreatitis, 
since disturbances in glucose metabolism will occur in n significant 
number of such cases. 

Roentgenograpluc studies are helpful in most instances. A flat fllin 
of the abdomen may delineate the outline of the tumor. Barium studies 
of llie stomach and colon may demonstrate distortion and displace- 
ment of these viscera. If the cyst involves the head of the pancreas 
there will be widening of the duodenal sweep, demonstrable by the 
rocnlgcnogtam following a barium meal. Retrogastric enlargements 
may be outlined by roentgenography following injection of air in the 
stomach, as advocated hy Engel and Lysholm. Pyelograms may reveal 
displacement of kidneys or urelcrs. but these manifestations must be 
interpreted with extreme care since they may suggest an origin of the 
displacing tumor other than the pancreas. 

Pancreatic cysts may be confused with retroperitoneal tumors, 
hepatic enlargements, renal and perirenal masses, mesenteric cysts and 
gastric tumors. 

ANALYSIS OF OUNICIL MATKKUL 
Pancreatic cjsis show a slight predilection for the female sex in a 
ratio of 9 to 7 in this small series. The ages varied from 18 to 71 years, 
with a preponderance of patients in the middle-age brackets. 

The varieties of tumors encountered included 8 pseudocysts, 2 
pupillary c>atadcnocarcinomas, I retention cysts and 1 hemorrhagic 
cjst. Three patients had as$ociak>d disease of the biliary tract and 
each one of these presented evidence of clinical jaundice. Gallstones 
were foiiiid in 2 of these individuals. None bad common duct stones. 

Diabetes mellitus nttendcjl tlic presence of a pancreatic cyst in 5 
patients. These cysts were secondary to acute pancreatitis in each 
instance. 

The pancreatic cysis were coniplelely excised in 5 patients. 

Simple incision and drainage of the cyst was done in 3 cjises, with 
satisfactory results. MarsiipinUzation was performed in three in- 
stances, with recurrence of tlw cyst in 1 ii»di\idual, necessitating 
excision of the cyst along with the tail and body of the pancreas in. this 
instnnci- in order to secure a pennanent cure. Cystojejunostomy was 
performed in 2 patients with satisfactory immediate results. In 2 
patients a pancreatic fistula wasimplaiilerl into the jejunum. One had a 
ri'curreul attack of subacute pancreatitis Rve years later, which may 
or may not have been relalwl to the type of surgical therapy. The 
other patient had recurrcnl persistent pain eighteen months after 
operation for which bilateral sympatiieclomy was performed, with 
excellent syniptomatic results. Resection of the head of the pancieas 
and duodenum was performed in 1 patient, with excellent results. 
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TnEATStENT 

A limited number of surgical attacU are available for the manage- 
ment of pancreatic cjats. Each method has some merit and certain 
limitations. A careful appraisal of the relevant features of the indi- 
vidual case ill suggest the proper procedure in each instance. 

External drainage (marsupialization) has been the most popular 
method of treatment in the past. That this procedure is still widely 
employed indicates that it is efTecthe in many instances, but cumula- 
tive experience has shoRm that marsupialization is followed frequently 
by recurrent cyst formation or by persistent external fistulas. Drainage 
from these fistulous openings may persist for many years,*’ and the 
escaping pancreatic ferments can cause painful erosion al>out the 
stoma. Secondary infection of the sinus and recurrent cysts may con- 
tribute to the intractability of the drainage. 

It is possible to eliminate some of these fistulas by irradiation” 
or by chemical cauterization, thereby destroying tlie epithelial 
lining. 

It is our belief that marsupialization should be conriiied to the treat- 
ment of patients with pseudocysts of the pancreas which result from 
pancreatic necrosis, and that external drainage should be employed 
before these cysts acquire thick, rigid walls or epithelial linings. 

Hie preferred treatment of pancreatic cyst is complete local excision. 
This can I>e accomplished in many instances by careful, patient dissec- 
tion, but may be extremeJy hazardous from the siondpoml of hemor- 
rhage or damage to adjacent siscera. Hetention cysts are most 
amenable to total extirpation because of the relative freedom from 
inflammatory reaction. Prolirer.otise cysts should be completely excised 
because of their propensity for malignant degeneration. 

Partial pancreatectomy is occasionally more feasible than local 
enucleation in the treatment of certain pancreatic cysts in wliich 
extensise inflammatory reaction and presious surgical trauma ha\e 
obliterated the natural planes of cleavage. Infrequently, multiple, 
small inflammatory cysts in the bead of the pancreas will simulate 
carcinoma so closely that partial pancreatoduodenectomy will appear 
warranted. 

Internal drainage, by anastomosing the cyst with the stomach, 
duodenum or jejunum, has become increasingly popular in recent 
years. This method is appealing by virtue of its simplicity and rolathe 
safety. It should be employed with discrimination in order that more 
definitive methods of treatment are not relegated to a secondary role 
in the therapy of pancreatic cysts. One should be particularly on guard 
against the internal drainage of proliferative cysts of the pancreas 
wliich mi^ht otherwise be removed completely. Until this method has 
been employed more extensively, its ultimate merit cannot be truly 
assessed. 
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WVVOttT OV C.SSES ILI.USTR\TISG T«F. VARIETY OF SUROICAI, 
ATTACK ON PANCREATIC CYSTS 

Excision of C>sl 

A woman. 50 jears ol age. came to the clinic July 17, 19 17, complaining of 
progre«i%e enlargement of the abdomen of three years' duration. There were no 
S'wofiated symptoms She could feel a firm mass in the upper part of the abdomen. 



Pip 207 — noenlpenopram following w hntiutn nwal ahows di'plarement and 
distortion of the stomach b> a large cystic mass which fills the greater part of 
\\ie aWonien 

Tile patient was well di'^ eloped, moileratcly obese and did not appear ill Her 
pulse was 70 and her blood pressure 120 nim systolic and 70 mm. diastolic. There 
was a large, fixed, firm tumor rdling most of the aMominal caxitj. The tumor 
descended slightly during deep insydratioD. Some areas of the tumor were more 
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ilfnn^ iLan othfrs but definilt* flucfoalioR could not demon.lralcil. Boutina 
laboratory examindlloa of tha urine and blood obovrd no abnornialilie*. 

Roentgenologic examination of Ibe abdomen, follou ing a barium meal, denem- 
atraled a lyge. rounded and well circumscril>ed maaspu^hing the itontac h anteriorly 
and superiorly and diiplaring tbe duodenuni anteriorly and laterally {Fig. 203). 
riie niasi extended from the firnl lumbar vertebra to Ibe cresl ot Ibe ilivai. A 
diagnodt was made of a retroperitoneal Intn'iranda panerraliccysl »B<ron<idereil 
an one possibility. 

The patient was operated on July 29. 1917. at ahirh time a large, nmlti- 
locululed pancreatic cyst aas cumplelely excised- It involved tbe greater portion 
of the body and tad of the pancreas and eoniained an estimated 1000 ec. of thirl 
grayish fluid. The postoperative course was uneventful. The pathologic report vra» 
pancreatic cyal. 

There has Iveen no recurrenee of the eyst and no dislurhanie in glucose 
metabolism. 


2. Marsupialization of Cast 

\ man, 39 years of age, came to the clinic in May 1916 complaining of al»- 
dominal pain of si* years' duration. Ife consumed large riiiantitirs of alcohol and 
frequently experienced bouts of epigastric pain following periods of eieesiiive 
drinking. The pain varied ia inteia.ily from a dull ache to severe Unrinsting 
dUlresN. Il extended to each upper quadrant and ocrasionally to the bncL The 
pein wasasMciated vrith recurrent naaseaand voiuiting. lie required Urge amounts 
of codeine, demcrol and morphine for relief, lie bad lost 28 pounds in weight. 

The palieal was thia and nervous. The slJn was dry and rough. There was 
a coarse tremor involving the bands and lingers \ Urge, irregular mas*, which 
did not move appreciably with respirations, was present in the epigastrium. 

Roentgenograms of the abdomen showed a mottled area of increased density 
in the left upper quadrant and epigastrium Roentgenograms taken after the 
ingestion of a barium meal showed etomneh to Iw displaced superiorly by an 
extrinsic mass. The duodenal curve was wulencsl. I diagu'c-is of pancreatic cyst 
and pancreatic calculi was made 

At operation. July 10, 1916. a large cy»l was found in the head of tbepaorreav, 
adherent to the miiidle colic artery. The tail of Ibe yiancreas was fihrolir and con- 
lained numerous calculi, fa view of the intimate attarhmenU of the rysl to 
adjacent viscera, marsupialiraliou was employed. TTie postoperative course was 
nnevenlfid except for copious disebarge which persj.led for four weeks. The 
patient gained 30 pounds and was free of pain when last examined in the clinic. 


3. Partial PanrreatecIO) 


A woman. 30 years of age. was seen in the rb'uic i 
...1 in the left upper quadrant of the aMomen of o... .. 
vs recurrent, with radiation into the chest and liach. .Nni 


n April 17. 1917, lecause of 
i» year's duration The pain 
was recurrenl. with radiation into the chest and l»ach. .Nausea and vomiting were 
present during the attacks of pain. In August 1916. the patient had had an opera- 
tion at which time a pancreatic cyst was found andexlenorired She remained well 
'•oUowing this pro. ediire until January 1917. when the attacks of ;uvin recurre.! 
rith increasing severity. 

Physical examination was negative except for Uie pre«-nce of a firm, cysla- 
aassin the left upper quadrant of live abdomen. Roentgenograms of the slomarb 
bowed a large mass impinging on »be lewser rurvaliire of the stomach. 
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A dia)?in>sif was made of recurrent pancreatic rjst and operation was jwr- 
forined on July 19. 1917. A large cyst involving the lK>dy and lail of Ihe pancreas 
was encountered. The cyst was marsuplaBwd. Drainage jwrsjsted inlermiUently 
until Ocloher 21, 19 IT, when the patient waa readmitted to the hospital and the 
holly and tall of the pancreas ami the ajAren were removed. Tlie jiosWperative 
eoUTse was excellent. There has been no recurcenceof drainage and no reaccuniula- 
tion of the cyst. 

4. Anastomosis of Pancreatic Cyst lo Jejunum 

A man, 1 > years of age. was examined at the clinic on Feltcwary 2. I'J It. He 
complained of interiniUcnt abdominal pain of three years' duration. A severe 
attack of pain, associated with janiHlire. bad occurred three weeks before his visit 
lo the clinic, He had lost 30 pounds in eight weeks. 

Physical examination revealed no unusual findings. A suspicion of diabetes 
nicllilus was confirmed by the demonstration of an abnontial glucose tolerance 
curve. 

Cholecystograms were normal. The duodenal sweep, as rielineateil by roeiil- 
Kenograms following a b«tiam meal, was widened. 

At operiition. Tehruacy I, 1911. a cyst was found arising from the head of thu 
pancreas This cyst was anastomosed to Ihe jejunum approximately 3 > cm. from 
the ligament of Treitt An enleroenterostomy between Ihe alferent and efferent 
loops of the jejunum comploted Ihe procedure. The postopernlive course has been 
satisfuctory. 

S. PancTFaioiluotleneclomy 

A man, 91 years of age, was examined at Ihe rlinic on June SI, 19 IT. He rom* 
plained of severe epigastric pain which bad been present almost roiistanlly for 
six months. U was pnrtieulurly severe at night. For two months before his visit 
to therUnic be had repeated Miacksot ^avl^ew and vomit ing and had lost 30 pounds 
in weight during the same interval, lie had had petKwIic bouts of epigastric yvnin 
for several years prior to his current illness. 

The patient was Ihin and eiimcialcd and in obvious puin He weighed 96 
pounds. Physical examination was negative esceirt for the nhdominal findings. 
Muscle spasm and tenderness were present in the right upper r]uailrnnl of the 
aliilmnen No masses were palpable 

Uoutine nrinalysis and blood runnts were normal. Gastric analywis showed an 
slisenee of free ai id and a total acid of 20 , 

There was nonvisunlization of the gallMadder rollowing the Gcaham-Cole 
test, lloentpenograiiis of the slomacb Mlowinga barium nieal rev ealed py lorospasin 
but no duoilenal defect. Tlie latriuni mepM was negnlive. 

Tlie preoperative diiignnsis was rnrcinonia of the pimcrens. On July 22, 1917. 
otwtBtion was pctftvrmed. There was « ditTuse, firm enlargement in the head of 
the pancreas which was grossly indisUnguishable from malignancy. No other 
abnormalities were ol,served in the aMomen \ radical pancreatoduodenectomy 
was done, with choledochojejunostomy. pancreatojejiinostoniy end gaslroenler- 
oslomy. restoring the continuity nf Ihe digestive tract. The postoperative course 
was without incident. 

The pathologic findings iruluded focal inllaniniation of the duodenal wall and 
a.ljarent t<ani-rews. Vtedial lo the slump of lbs- common duct there was a cystic 
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ca\-ily in the substance of the psnereaa, measuring 2 cm. in diameter and Clled 
with brown fluid. No malignancy wos demonstrated. 

The patient was examined eight weeks following operation, at which time he 
was completely free of symptonsa and had gained 16 pounds. 

SVMMARY 

Tlie clinical and pa tliologic features of pancreatic cjsts are discussed. 
Data relating to 16 cases are presented. 

Individualizalion in surreal treatment of the lesion is reconimciKled. 
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A TECHNIC FOR PANCREATODUODENAL RESECTION 
RlCltABD R. CATTEtL 

l>cnrARiM3 numbers of pallenls have been submitted to resection 
of the head of the pancreas for carcinoma in this general area. This 
includes resection for carcinoma of the ampulla, carcinoma of the 
head of the pancreas and carcinoma of the lower end of the common 
bile duel os well as an occasional carcinoma arising in the mucosa of 
the second portion of the duodenum. Of these malignancies, carcinoma 
of the head of the pancreas is somewhat more frequent. During an 
early stage, carcinoma of the head of the pancreas can usually be 
demonstrated to have arisen from the pancreatic ducts. In the more 
advanced cases, particularly in autopsy findings, \\ itli the spread of the 
lesion the point of origin cniuiol be determined. Malignancies in the 
pancreatoduodenal area comprise between 1 and 2 per cent of all 
malignancies, so that the total earperience in the surgical management 
of these lesions has been somewhat limited when compared to carcin* 
oma of the stomach or catrinomo of the large intestine. A large number 
of reports is now available in the literature for review which demon- 
strate clearly that tlic operation is technically feasible. A further long 
period of follow-up will be necessary to judge the efficacy of these 
procedures. 

A number of technics for pancreatoduodenal resection, both In one 
and in two stages, has been described since the original report of 
Whipple, Parsons and Mullins’* In IMS, which was a two-stage 
operative procedure. Trimble, Parson and Sherman described a one- 
stage procedure in 1911, with n successful outcome. In addition, 
reports by Hunt and Rudd. Rruiiscliuig. Hunt. lIar^c) and Oughter- 
son, Orr,'" " ndditionni communications by Whipple,'*"” and the, 
author*'* have described dilferenl tcclmics and results. Pearse more 
recently called attention to the need of standardization of these 
procedures. 

The essential feature of n suitable operative procedure for pan- 
creatoduodenal resection emphasized originally by Whipple and liis 
associates'* is the plan for n block resection of Die head of the pan- 
creas. lower cud of the common duct, pylorus of the stomach and the 
duodenum. In the performance of the operation, the biliary tract, 
gnsirointestinni tract and p.increos ore interrupted. Resloralion of tlie 
biliary tract is l)cst accomplished by tlie anastomosis of the common 
duct or common hepatic duct to some portion of the gastrointestinal 
tract, although in tlie tno-sta^e operation it can Iw accomplished 
satisfactorily by anastomosis of the gallbladder. The gastrointestinal 
tract can Iw restored by end-to-end or end-to-side gastrojejunostomy. 

The author early called attention to the importance of the anastomo- 
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SIS (>r tlic main pancreatic duel in carrjitiff out these resectioas. 
Altliouffh in liie earlier experience of Wiipple and in the case reported 
Trimble the pancreatic ducts were closed, demonstrating that this 
is consisteol «ifh rt'Orjvcrj, I pointed out that there were fewer coni- 
plications postoperalively wlien the duct was anastomosed. This 
reduces the incidence of pancreatic fistula, piritoneal infection and 
IKisto^ratise hemorrhage. Furthermore, the n-tuni of the external 
secretion of the piincrcat lo fiie Intestine is an fr/iportarit aid in proper 
utilization of protein and fats. Il is generally agreed today that the 
anastomosis of the pancreatic duct ahoiild he done roiilinelj during 
pancrcaloduodcnai resection. 

If the pancreatic duct is not dilated its anastomosis may Jje techni- 
cally didicult. This can be overcome bj the technic which I described’ ‘ 
in which a closed anastomosis by means of a pressure necrosing suture 
joins the duct to the jejunum. If the duel is dilated, it can lie anas- 
tomirsed without difnculCy over a lube in a similar fashion to the 
choledochoj''juiiostomy. 

In our experience, hetweeu 25 and 30 per cent of the malignant 
lesions in the peri-nmpullar region can be resected. Carcinoma arising 
in the ampulla is the most favorable, while carcinoma of the. head of 
the pancreas, of (he duodenum and of the common bile duct are more 
likely to show spread lieyotnl the limits of {xissihle resection. 

atvriai.MttciTioNS to jir.st.cnoN 


As one's experience increases with the management of these lesions 
il becomes apparent that resection of acivonced malignant disease in 
this area is not worth white. Iiotli Ixrause of the teeimical dllTicullies 
involved and also Ix'cause of the shorl duration of life under tliese 
circumstances. IVe have found (hal if the line of rrsecliofi passes 
through an area involved by malignancy, even though a satiifactnry 
postoperative recovery follows, diffuse alxlominal rnefastavs will Ix’ 
found within a few weeks or months. For (his reason and .niso Ix'cau.sc 
of the very extensive tiprralive procedure m-ressary, ri-sertion sJjouM 
lx* confined to (he favorable lesions. Wc consider four findings ii 
contraindication to operation: (I) distant melaslases; (2) I'lC.il spread 
with direct invasion Ix’yoiKl a possible limit of resection: (3) involve- 
ment of the superior mesenteric vessels, aixl (1) involvi'iiienl of the 


portal vein. 

During the alxlominal exploration one should carefullj search for 
evidence of melaslases. In some cases it will lx- necessar) to hioiwy 
the liver and examine a frozen section since in some palienis with 
negative palpation of llic fiver and negative inspection, mirrowpic 
jnelastases may lie demonstmtcsl on frozen wrlion. IJiopsv of ntxfes 
alone the hepatic arterv. or of llirex* at ll.e sup-Tior i.sfxrt of the 
Danc"reas and Ix'low the common duel inaj lx- iinporlimt. Direct 
iiivasfon or local spread may Is- deiuonslmted in the region of tl..- 
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gastroduodenal artery or posteriorly in the region of the inferior vena 
cava. Unless the area can be elevated beyond the malignancy, resec- 
tion should not be done. The in>olvement of the superior mesenteric 
vessels can be determined by division of tlie gastrocolic omentum and 
incision of the peritoneum on the inferior border of the pancreas. 
Similarly, the portal vein can be identified by division of the gas- 
troduodenal artery and displacement of the common duct downward, 
permitting digital examination of the posterior surface of the head of 
the pancreas, displacing the portal vein backward. If the portal vein 
is invohed, resection is contraindicated. 

PALLIATIVE Ol'EltATIVt: IMtOCEDUKKS 
Relief of the obstructive jaundice by anastomosis of the biliary 
tract to the gastrointestinal tract has long been considered to be the 
sole palliation possible. The immediate relief of the obstructive jaun- 
dice by an operation sucli as cliolecyslojejunostomy is very striking 
and a welcome relief to the patient of the accompanying pruritus. In 
most coses, however, this relief Is quite IcmporaTy, as demonstrated 
b> the follow-up results. In a consecutive series of 56 patients who had 
cbolecystojejuiiostoiny usually with jejunojejunostomy. performed in 
this clinic, 75 per cent were found to be dead nine months after the 
onset of tlicir obstructive jaundice, or an aicrage of six luontlis after 
the biliary tract anastomosis. Tlie relief of tlie obstructive jaundice 
does not greatly improve the nutritional slate of tlie patient if com- 
plete block of the pancreatic ducts persists. For this reason, w ben the 
duct of Wirsung is found to be dilated we recommended n side-to-side 
niiastomosis of the duct of Witsung to the jejunum just proximal to 
the chokcjstojejunostomy. The technic of this was described in the 
Surgical Clinics of North America in June 1917.* We have now per- 
formed this anastomosis in 22 paticnis, with no immediate hospital 
nvortnlily . 

One can consider four pnllislive procedures for inoperable carcinoma 
of the head of the pancivas: (1) cliolecystojejunoslomy witli entero- 
cnterosloiii) : (2) pancreatojcjuiioslomy ; (3) ligation of the gastro- 
duodenal arler> and inferior pancreatoduodenal artery, and (4) 
gastrojejunoslomy. 

Cliolec>slojcjunostoin) nwl not be di&cussed further. In our expe- 
rience it is better to anastomose the gallbladder to the jejunum rather 
tlian to the slumnch or to I he duodenum. Large amounts of bile are not 
tolerated well in the stoinnrii. Anasloniosts of the gallbladder to the 
du^cuum should not be done because of its proximity to the malignant 
lesion. Wlien tlie gallbladder is atiaslomosed to an antccolic loop of 
jejunum it places the unnsloinosis at the greatest distance from the 
malignauey and is Itss likely to become inv olved early by extension of 
the malignant di'ca«e. If the gallbladder has been removed previously. 
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a side-to-^ide anastomosis of the common duct or common hepatic duct 
to the jejunum is performed. 

A side-to-side anastomosis of the duct of Wirsung to the jejunum is 
not technically difficult. A point is selected on the jejunum about 3 or 
4 inches (7.5 or 10 cm.) proximal to the cholecjstojejunostomy and a 
direct anastomosis done o\er a T-lube. as pres iously described.' 

An cnteroenterostoiny is done in all cases of cholecystojejunostomy 
alone or when cholecjstojejuiiostomy and paiiereatojejunostomy have 
been done. 

It is impossible to prove vvhal effect reduction of the blood supply 
lo an inoperable tumor accomplishes. The gastroduodenal artery is the 
source of the major arterial supply to the head of the pancreas. In most 
cases ideiitincation of the hepatic artery and the gastroduodenal arter> 
can be done and ligation of the latter structure with or irithout division 
carried out. We have done this a number of times in inoperable cases 
and in a few have combined it with ligation in continuity of the inferior 
pancreatoduodenal artery. From a ihoorctical point of view it ma) 
possess some value. 

In n few patients with inoperable carcinoma in tliis area, the duo- 
denum already shows evidence of obstruction. Under these cir- 
cumstances a gastrojejunostomy is performed. This can be done in 
conjunction with the other three procedures end it makes an entero- 
enterostom) unnecessary since the stomach can be anastomosed to 
(he efferent loop of jejunum beyond the pancreatic and gallbladder 
anastomoses. 

CONMtOtmON OF THE DTtCNOStS 


A discussion of the diagnosis of cancer of the head of tlie pancreas 
is not pertinent to thb paper. With few- exceptions, a graduallv in- 
creasing painless obstructive jaundice is pre-sent. The liv er is enlarged 
and the gallbladder will usually be palpable. On exploration, the gall- 
bladder and common bile duct will be found to be markcdlv dilated. 
In over half the cases, tlieduct of Wirsung is dilated and can bereadilv 
palpated through the gastrohcpalic omentum. This can he felt in the 
mid portion of the body of tbe pancreas as a longitudinal cystic struc- 
ture at the junction of the middle and upper thirds of the p.mcrealie 
body. If no tumor can be palpated at the anipull.v or in the head of the 
pancreas, the finding of dilatation of the biliary tract or dilatation of 
the duct of Wirsung may be the only means of establishing tin* diag- 
nosis. In the very early lesions originating in the head of the pancreas 
in one of the main pancreatic ducts only dilatation of the duct of 
Wirsung may be found. Under most circunistances the di.ignrxis 
of carcinoma in thislocatioucannotbeestablished by biopsy Biopsy of 
the head of the pancreas is rarely of help in establislmig the diagnosis 
as a frozen section report will usually show only chronic pancrcalilis. 
Biopsy of ampulbr lesions can be accomplislK-d by the lran«dii<Klpn:il 
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approacli, but is not necessary as they can be rcadUy fell through the 
duodenal wall. The biopsy of any regional nodes that show enlarge- 
ment may be of help. Small tumors in the head of the pancreas may be 
felt after elevation of the duodenum and head of the pancreas. With 
few exceptions in our experience, it was necessary to proceed with le- 
section without positive histologic diagnosis, but il $hould be empha- 
sUed ihal resection is noi proceeded with unless dilalalion of either the 
pancreatic ducts or 6!7»ary frael can be demonsirafed. 

WETEHMtNATlON OF Ol'EIt.tHILITV 
In the deeply jaundiced patient, particularly those who have a history 
of several weeks of obstructive jaundice, exploration should be limited 
to palpation and possibly liver biopsy. An antecolic cholecystojejunos- 
tomy should be performed as the sole procedure since any extensive 
dissection of the operative field causes adhesions and makes the second 
stage resection more difficult. If this opinion is accepted it may be 
found in some cases that at a second stage exploration in two or three 
weeks the lesion may be found to be inoperable, resulting in two opera- 
tions without resection. Under these circumstances it may be feasible 
to do anastomosis of the duct of Wirsungas we)) as tlie entcroentcros- 
tomy at this time. If the condition of the patient warrants a one-stage 
pancreatoduodenal resection, one proceeds to establish the diagnosis 
as outlined above and also to determine the operability. Fortunately, 
one can determine operability without being committed to resection 
and before interruption of either the gastrointestinal, biliary or pan- 
cieatie tracts. Tlius, division of the gastrocolic omentum on the right 
side with demonstration of the superior mesenteric vessels and inferior 
border of the pancreas, division of the gastroliepatic omentum with 
ligation and division of the nght gastric and gastroduodenal arteries 
permit exposure of the portal vein but do not make resection manda- 
tory. With division of the peritoneum on the right side of the duodenum 
and elevation of tlie pancre.itic liead, posterior invasion or fixation can 
likewise be determined. At this stage in the operation one can at least 
demonstrate whether the resection is technically feasible, irrespective 
of the sire of the tumor. 

ONE-STVC.E VEHSVS TWO-STVGF. Ol'F.llXTlON 
There is an increasing trend for the selection of a one-stage operation 
for pancreatoduodenal resection. Whipple,** Trimble, Briinschwig, 
Waugh and others fav or it. Without question, it is an easier operation 
technically ; furthermore, the first stage opcintion does not reduce the 
magnitude of the second-stage procedure. Its sole object is to accom- 
plish relief of the obstructive jaundice, with the resultant improvement 
in liver function. Whipple empha^zed that with a careful preoperative 
preparntion, blood replacement and live use of synthetic vitamin K, 
a Iwo-stnge oi>cration is not necessary. U is my opinion that a two- 
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Stage operation sliould be done in any patient w ho has a 8e\ ere obstrur- 
ti\e jaundice, particularly if it has been present for sineral weeks. 
Unfortunately, it is not possible (o determine li»er funclioii accurately 
by the use of Ii\er function tests in the presence of obstructive jaundice. 
If there is marked enlargement of the liver wliich is an acconipaiiimeiit 
of obstructive jaundice, the patient is a poor candidate for one stage 
resection. Cholecyslojejunostomy can easily be performed with only 
a short period of preoperalive preparation and can accomplish much 
more so far as liver function goes Ilian can be nccomplislicd by a long 
period of medical preparation. Fortunately, a first stage procedure can 
be done which does not odd materially to the technical difilcullies of 
the second stage. This is not true of the early two-stage procedures 
which have been utilized. If a site is selected on the jejunum for llie 
cholccystojejunostomy 15 to 18 inches (37.5 (o 15 cm.) from the liga- 
ment of Treitz and this loop brought up in an antecolic position, one 
can displace it easily downward at the second stage procedure without 
adding to the technical difliculties. In our experience, in two thirds of 
(he patients submitted to resection (he operation has been done in two 
stages while in only one third it has been conipleled at the initial 
operation. 


TECIIMC OF I’\.NCnEATODUOI>E.S\I. ItMECTION 
Steps of the Procedure. — The steps of the jiroccdure will be listed 
in (lie order in vhich they are carritd out and then later described. 
This order of operation is chosen because it permits one to establish 
tlie diagnosis and determine operability without committing the sur- 
geon to the radical procedure. It en.-vblcs one to establish the contra- 
indications to operation and also permits the four possible procedures, 
including pancreatojejunostomy in the inopcr.ible cases. 


TwO-StAOK P*^CRKVTODlrODE^.VL nESECTION 


1. Exploration. 

2. Biopsy of lymph nodes and liver 

3. Elevation of the duodenum and head of the pancre.as 
1. Division of the right half of the gastrocolic omentum 

5. Freeing of the licp.itic ITexure and right half of the transverse 


colon 

6. Exposure of the superior mesenteric vessels at the inferior 
iiorder of the pancreas 

7. Division of the gastrohepatic omentum 

8. Ligation and division of the right gastric artery, anterior 

duodenafarterv and gastroduodenal artery 

9 Exposure of tlie portal vein and supenor border of (he tjod) "T 
the pancTMs^^ of ibe common duct (closure of the comnioii duct J 
IL Division of the stomach in the prepyloric area 
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12. Division of Uie body of the pancreas (closure of llv« pancreas 
except the duct) 

13. Division of tlie jejunum (freeing of llie proximal jejunal mesen- 

14. Delivery of proximal jejunum and fourth portion of the duo- 
denum to the right of the superior mesenteric vessels 

15. Freeing of liic uncinate process and division of the brandies of 
the superior mesenteric artery and vein 

This permits removal en bloc of the resected specimen. 

Steps in the Peconslruclion 

16. Pancrealojejunostomy (anastomosis of the duct of Wirsung to 
the jejunum) 

17. Clioledodiojejunostomy (end-to-slde) if needed 

18. Jejunojejunostomy 

19. Gastrojejunostomy 

20. Insertion of cigarel drain and wound closure 

The technic of the tuo-stage pancreatoduodenal resection will be 
described in detail Tlie only difference In the second stage procedure 
and a one-stage pancreatoduodenal resection is the first stage anasto- 
mosis of the gallbladder to the jcjumim, and at the second stage this 
anastomosis is displaced downward, as shown in Figure 207. A second 
variation is the mclitod of dealing with the common bile duct. The 
common bile duct will usually be inverted as one inverts the duodenal 
stump in subtotal gastrectomy, or if the cystic duct enters near the 
point of division, tlie comtnon duct will be anastomosed just as in a 
onc-stflge procedure in addition to the previous anastomosis to tlie 
gallblader. 

Tlic completed first-stage operation is shown in Figure 206. A long 
loop of jejunum, 15 to 18 inches (37.5 to -15 cm.) from tlie ligament of 
Treitz, is brought up in an anlccolic position and anastomosed in two 
layers to the full width of the gallbladder. This anastomosis is done 
with interrupted sutures of silk on llic outside and either a continuous 
locked, fine chromic catgut suture or interrupted fine chromic catgut 
sutures used for the inner layer- Tlie ciiterocnterostomy. as deinou- 
strated, is optional. It is not necessary at the first stage. 

The second stage of the proccilure is carried out by reopening the 
first incision and lengthening it. Tlie previous anastomosis is freed up 
iiml displaced to the right and downward (Hg. 207). The peritoneum 
wvr the kiduv'y is incised to the riglil of tlie duodenum and the duo- 
denum and head of the pancreas are devoted and rotated to the left. 
This will expose on the posterior aspect of the abdomen in turn the 
siwriuatic or ovarian vein, tlw Infervor vena cava and the aorta. 

The lesser onu-nlal sac is entered thiougli the anterior two lavers of 
the p.islrocolic omentum at the extreme right margin. The pcetcrior 
IHirlion of the gastrocolic omentum is then displaced downward, 
idoutir>iiig the middle enlie vps.si*|s. niMl the jK*riloneiitn is incised to 
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the right, feeing the hepatic flanire and right lialf of the trans>erse 
coIoQ and displacing it downttard (Hg. 207). TIic peritoneum is then 
incised at the infenor terder of the pancreatic body, exposing the 
superior mesenteric vein. The superior mesenteric artery is next 
Identified and the hifenor pancreatoduodenal artery ligated and 
divided. 



fig. -06 —Firsl stage operation. A long loop of jejununi has bei'n Jravn up in 
front of the (olon and a Hidestde-to-«ide snaMonKnls completed betaern (be gall- 
bladder and the jejiintim Enlercwntrro'lnniy Is optional at the first alare 
procedure. 

The loner half of llie gastroliepatic omentum is incised, tlie right 
gastric artery ligated and divided and the course of the hepatic arter> 
determined. The gastroduodenal artery is identified where it leases the 
hepatic artery. It will I>e found to lia>e a very short trunk before it 
divides, usually into four branches. This allows olxiut 1 ctn. of tlie 
artery to be dissected free and dh'ided between ligatures. 

The common duct is then freed up and the site of entry of the cystic 
duct exposed. The common duct is displaced downward and the ante- 
rior surface of tlie portal vein sisualixcd (Fig. 208;. A finger can be 
passed under the head of the pancreas on top of the portal »ein which 
has no branches and the finger passed through so ns to emerge below 
the body of the pancreas anterior to the superior mesenteric >eiii. 
Careful palpation of the entire region can at this time determine the 
operability of the lesion before division of either the stomach or com- 
mon bile duct. 
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The common duct can now be divided between clamps at the proper 
point. This will vary greatly depending upon the site of the malignancy. 
If the first stage operation has been done and the cystic duct found too 
close to the desired point of resection, the common duct is severed and 
left for implantation into the jejunum be^e the cholecystojejunos- 
lomy. In a rare instance it will be found necessary to remove the 
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Fig 207.— Seconil stage opetaiion. Tbe cholecystojejunostomy has been dh- 
pliired downward and to the right The gastrocolic ontcntum has been divided, 
exposing the head of the pancreas, superior mesenteric vessels and third portion 
of the duodenum. The duodenum and head of tbe pancreas haxe been elevated 
The common duet has Iwen exposed and the gastrohepatic omentum dixided 
Tlie course of tlie hepatic artery and of the gastroduodenal artery are sliown 
gallbladtlor and disconnect the cholec>5tojejunostomy. In the two- 
slage procedure when the c>slic duct is not near the point of division, 
the common duct is carefully turned in by inversion sutures, using 
silk for the outer lajcr. 

The pyloric cud of the stomach is then freed of its vascularity and 
clamps placed across it usually to 2 inches (3.7 to 5 cm.) proximal 
to the pylorus (Fig. 209). The proximal clamp on the stomach can be 
placed within the abdominal cnxity on the left side of the abdomen 
which loaves the entire anterior surface of the body of the pancreas 
exposed. 

The body of the pancreas is now lifted up on the finger and a point 
selected for transection of the pancreas (Fig. 209). The main arterial 
blood supply of the pancreatic body runs along the superior and inferior 
aspects as longitudinal pancreatic arteries. Suture ligatures ore placed 
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on boUl superior and inrerior aspects of Hie pancreas utilizing non- 
absorbable suture material, enclosing about 1 cm. of (he pancreas, 
rhese are used in the distal portion of the pancreas near the Jine of 
resection. The pancreas Is then transected, controlling bleeding from 
the proximal side ssitli Allis clamps. The duct of Wirsung is disseclcd 
out before complete division and left to project from the cut surface 
of the pancreas. This division exposes the portal vein nnd the junction 



Fig. 208. — Tfic ga^IroJiiotlt-nal arlerjr hH« ■■•rd tinted am] di^itied, lliernniinnii 
duct dinded and (lie protimat end rarefullx in*ecled. Tlie portal \rin ha» tjo-n 
exposed. 

of its tributaries, the superior mesenteric and splenic xeins. The p.sii- 
ereas is then closed nilli interrupted mattress sutures of silk, leading 
t!ie duct of Wirsung open. If llie duel is ddated, a catheter of appr(>- 
priate size is placed in it; if the duel Is small it is lig.sted with fine plain 
catgut and then the duct is traa'lued behind the lie. passing half»ii> 
through the duct with a braided silk suture. The prirtion of thepnnerras 
remaining is then displaced to the left. 

( The Ironsscrse colon is raised and a point selected fordnision of the 
jejunum about 7.5 cm. distal to the ligament of Tn itz. The ligament of 
Treitz is compIeteK sexered. freeing up the proximal jejuntim iind 
fourth portion of the duodenum. Tlie mcviitiTj of the proximal 
jejunum is thendhided and the xessels ligated. The jejunum isdividrsl 
between clamps (Fig. 209) and the proximal end is clos.sl. leaving the 
sutures long for traction. . .. 

The division of llie ligamenl of Treitx, freeing the proximal jejunum 




t'ijc lOI.— «. Tlic ftU»t\ncU liBt l>c«\ «!i%v«W in tiw t'Ttpiiotic Rwa. W>, The 
j»( Jjie lm« lieen dhideil. ve^urinK the duct ot Wirsung. t, The 

i>-junuu\ Ives Iwn di% wh'tl and Itw ligament nt Treiti freed. 

Ily eK'\iitiim of tlic duodt'iium and licad of the pancreas, t lie uncinate 
l'rt>coss can be freed up V'ostfriorij. This is the most difTicuIt part of 
Uie operative procedure. IJy cletationoftUcpyloricendof the stomach, 
liead of the pancreas and ducHlcnutu, tire short branches of ti»c superior 
mest ntenc vein and superior mesentwic artery that po to the liead of 
\\w pAWTv'os. the uncinate process, the fourth and third portions ol tiie 
duo(5cm)ni. are then divided lictaecn clnmp.s. pcrniittinp deliverv of 
the speciineii. bhi-els of pelfonm or ocidized cclhi'lose (o) xcci) may l>e 
iiNefiil in the coiilnd of capillary oiae. 

\ jMHiit is tlien wiectetl on the afTereii! loop of jejunum for the 
jiiii«vlumosi-< of tlie pancn>ntic duct. Jf the duct is small, a pressure 
nerrosiiip Mitun' leclmic i< used, a< pretioiisU present«l.*‘ LsuaUs 



*•“ BICH^RO B. CtTTELL 

the duct of W/rsuriff will he large enough to permit careful suture over 
a rubber tube. The omesenteric surface of the jejunum at the point 
selecU^ IS incised for the same distance as the width of the rut closed 
end of the pancreas. TJ»e jejunum is sutured to the pancreas with 
interrupted silk sutures, passing through the area previouslj closed by 
the mattress sutures of the pancreas to prevent the sutures pulling 
out. W hen the posterior suture line has f»een completed, tlie mucosa of 



Fig. 210. — Pdncfealojc^ui»o<l<nny TIm*cuI end of (hr pancrmi lim lieen clos'd 
with inlprrupted riiatims milttres Tbr i>cro«nu«cularco«t of llip jrjijnuin lia< 
iwi-Kvt anntloiiiov^ of Ihr tiiirl of \\ir%iing anri jmnrrf»^ to liii* 

jpyunuin m ticing fonipI>-tPiI o>er a lulir, 

the jejunum Ls opened and two interrupted sutures of catgut taken 
between the mucosa of the duct and the mucosa of the jejunum. A 
rubber tube is then inserted and anchored with a silk suture. Two 
interrupted sutures arc taken in the mucosa anteriorly and the anasto- 
mosis completetl by interrupted silk sutures through (he anterior wall 
of the jejunum and pancreas (Fig. 210). 

In the (wo-stage procedure, the biliary tract anastomfHTS will ha»e 
been completed by the first stage cholecystojejuiiosloiny. In some 
cases it will be necessary to implant lire common bile duct info the 
jejunum as an eml-to-sidc procedure just prosimal to the gallbladder. 
This is the same anastomosis as carried out in the nin-stafn' procedure, 
and is done in two layers over a rubber tulr*-. 

If the entcnx'iilcrfrstomj »»s not di/ne pruxi/ri^l lo Ibe»<' aiJ.islo- 
moses at the first stage proirdurc, it l« done ns the third anastomosis. 
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The final procedure is an end-to-end anastomosis of the stomach to 
the jejunum. 

A cigaret drain is placed down to the region of the resected uncinate 
process and brought out between the biliary and pancreatic anas- 
tomoses through the upper portion of the wound. The usual completed 

second stage procedure is illustrated in Figure 211. ^ 

Since 1939, 52 pancreatoduodenal resections lor carcinoma nave 
been performed at the Lahey Clinic. Two thirds have been performed 



Fig 211. — The completed ivancreatoduodensl teiertion Ml anastomoses are 
sftU'colIc a, End-to-end pa'-trojejunosiora'j . 6. entetoewero&toin'y, c, pancteato- 
ipjuno.-tomy; d, closed end of the roiiintoii duct, r. choJecystojejiinosloniy. 
in two stages with little sanation in the technic described, while one 
thin! hate been performed os a one-stage operation. There were 9 
hospital deaths, a mortalil> of 17.3 per cent. From this experience we 
hate learned that a lumibor of resections hate been performed in our 
c.iscs with findings tliat we now belictc contraindicate operation. It 
is our belief that the two-«lage operation is an important aid in main- 
taining n lower operatise mortality. 

The nnaslomosis of the pancreatic dnet in all c.ases is an important 
part of a succes-sful operatise procedure. It lias been performed with 
one exception in nil p.increatoduodenal resections carried out in this 
clinic. The one patient in wliom duct anastomosis was not done was the 
fii>l to liaxe this operation. \U of tlie««' anastomoses of the duct of 
Wirsung wi-re done ns eml-to-side. either b\ the prr*ssure necrosing 
suture technic or by open anastomosis. Tlius. 51 anast()mo^es of the 
duct haxe l>een carriiHl out in re««-ti-d cases, with but one known 
fnihiR'. The failure occurred in a patient who had an unfavoraUe 



Ihe duct of ^\jrsuiig »ilj belajpeenou^b to permit careful suture o>er 
a rubber lube. The amesenteric surface of the jejunum at the point 
selected H incised for the same distance as the width of the cut closed 
end of the pancreas. The jejunum is sutured to the pancreas «-ifh 
interrupted silk sutures, passing through the area prc>iousl> closed by 
the mattress sutures of the pancreas to prevent the sutures pulling 
out. Wien Ihe posterior suture Jine has been completed, thernucwaof 



Fij. 2t0 ' — PancrratojcjqtKhtnm) Tberul rod of panefraj hai bna clow 
"ith inKmiptfd mattrr^a aulum The arromuvutar coat of the jejunum fca* l>een 
incited. TuceJajer ana^lomo^U of Ihe duel of Wir^uni; and pancreas lo the 
jejunum « Mng rompleled over m lulic 

the jejunum is opened and two inlemipled sutures of catgut taken 
between the mucosa of tl»e duct and the mucosa of the jejunum, k 
rubber tube is then inserted and anchored with a silk suture. Two 
interrupted sutures are taken in the mucosa anteriorly and the anasto- 
mosis completed by interrupted silk sutures through the anterior wall 
of the jejunum and pancreas (Fig. 210). 

In the two-stage procedure. Ihe biliary tract onastomosb will haie 
been completed by the first stage cholecystojejunostomy. In some 
cases it mil be necessary to implant the common bile duct into the 
jejunum as an end-lo*side procedure just provimal to the gallbladder. 
This is the same anastomosis as carried out in the one-stage procedure, 
and is done in two layers over a rubber tube. 

If the enleroeiiteroslomy was not done proximal to llie>e aiidsto- 
moses at the first stage procedure, it is done as the third anastomosis. 
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The final procedure is an end-lo-end anastomosis of the stomach to 

Urain is placed down to the region of the resected uncinate 
process and brought out between the biliary and pancreatic anas- 
tomoses through tlic upper portion of the wound. The usual completed 
second stage procedure is illustrated in Figure 211. 

Since 1939, 52 pancreatoduodenal resections for carcinoma nave 
been performed at the Lahey Clinic. Two thirds hai e been performed 



rig 211. —The romiileleil pnnrTeAlrNluodcnal merlion- All armslomows are 
BTilecolU- < 1 . Ln3-l<»-ei«t g««tfojrj«i»c>slnn\j-. A. enlewntrrOilomy; t. panereato- 
jrjuno^toiiiy, d. enti tif tlie romiiinn rfiirl: e, cholifistojejunostoniy. 

in two stages with little \nriation in the technic dcscrilicd, while one 
tliird hiiNc been performed ns n one-stage operation. There were 9 
hospital deaths, a mortalit> of 17,3 per cent, Vroiti this experience we 
ha\e learned tliat a luuitlHT of resections h,a\r been performed in our 
rn'scs with findings that »c now bclieie contraindicate operation. It 
is our helier lh.it the two-stage operation is an iinporlaiil aid in main- 
taining a lower ojieralise mortnlil).. 

Tlie anastoiuu'is of the panrrralic duct in all rases is an important 
part of u Mircevstiil operatise procedure. It has been perforineil with 
one cxit'plian in nil p.incrratndiioctcnal resections carried out in this 
rliniv. The one patient in wlwyni duct an.astojiioMj was not done was the 
llrvt to liivve tins operation. .VU of these anastomoses of the duct of 
Wirsung weri' iloiie as eiul-to-sule, either hs the presMire necrosing 
suture leclinie or hj cnwn aiutstotnosis. Thus. El anastomoses of the 
duel li.ise IxYii carrietl out in rescctcil cases, wilti but one known 
railim-. The faitun« ocrurmi in a patient who Imd uu unfasorahle 
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Irsion with (iiiTtisc iocnl nodutiir metastav's niid was due to a teciini- 
cnl fault. Xo riilfroPiilcroslofny had breu pcrfornn-d am} it is IWi<?»ed 
lliat llii* loop of jcjuikutn became distended. Death occurred and 
aulops) was performed oi» the iniilli postoperative dav. There was 
partial sep-arat io;i of the paHrri'atoduodcrial anastomosis with iocah’rcd 
peritonitis. In addition to these eiuUto-side paticreafojejunostomics, 
22 side-to-sidu ntiastomf)s<*sof llicducf to the jejunum have been done 
in inoperable cases. In no iastance has a iiiliarj tract anastomosis failed 
in resected cases. One patient during the immediate postoperative 
period had delay inemplyiii;; of the stomach. This patient liad ohslriic- 
lion of the pastrojcjunfistomy and uii the eiplilceiith day after opera- 
tion, the opening in tin* pnslrfvjejmioidomy was enlarped by a Ueincle- 
Mikulicz type of plastic oi»cration on Iht* anasltnomsis. llecovcry vias 
iincventful subsequently. .\ siinihir oWruction to tlie p.istric outlet 
occurred in one ojJier pafrent who »«.is rcoperafed upon at a second 
hospital admission by n similar procedure*, and made an uncomplicated 
recovery. 

From Ibis etpericnce wc iiehVve (hat this technic of a t«o-stag:e 
pancreatoduodenal resection can l>c demonslraled to be an cfTcclIvc 
one for reestablishment of the (r.»stroiiileslin.it. biliary and pancreatic 
tracts. 

SUMM tltV 

Experiences willi pancrealoiliiodeRal resection for carrmoma of the 
ampulla, head of the pnticre.ss. duodentim and common bile duct are 
prcsuiited, Ttie importance of selocthij: a Cwn-sfapo rt'seclion in Che 
majority of patients is emphasi/ed. \ first sl.ifie procedure of chole- 
cystojejunuslomy does not a<M tnalerially to the technical complica- 
tions of the sc’Cond8tiwprocedurcanddoesp«*rmit rapid improvement 
of liver function by the relief of ol»slnietivc jaundice. 

Palliative privcedures are discussed. In addition to the conventional 
chok'cystojcjuiiostomy for the relief of olwlructive jaundice, side-to- 
side juiastomose.s of the duet of Wjrsunff to JJie jejunum have hecii 
performed, rdiev injj the obstruction of the pancreatic duels and restor- 
ing the pancreatic K’rnicnts to the intestinal tract. It Ims been carried 
out in 22 palirnt^ nillioof hospital niorl.ality. 

Steps in a two-stage pancrentorluo<leiial rcsrclion are enumerated 
and tlie procedure descril>ed. \ttentioii is calleil to the feasihifily of 
anastomosis of the duct ofW'inungJt} fnndiiTun-iil technics in resected 
cases. 

Fifty-two p-mcreatoduodcnal resections have been pertornicd since 
1912 with 9 deaths, an operuliva mortality of J7.3 per cent. 
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IIATJITUAL PREPYLORIC SPASM 
Mahtin L. Tracey 

Prepyloric spasm and Us dilfcrcntialion from organic lesions 
conslitulc one of »lie most difCcuU and confusing diagnostic problems. 
This discussion is concerned not so much 'sitli the temporary spasm 
that can he dispelled by stringent medical treatment. This temporary 
spasm changes from x-ray film to x-ray film and from one clieck-up 
appointment to another. We are concerned rather nltli the habitual, 
unremitting spasm that persists with little or no change over a period 
of months and through many roentgenologic examinations. 

After tins history and physical examination which point to an upper 
gastrointestinal investigation, the use of the roentgen-ray examination 
is most helpful. The physical examination is not usually positive with 
prepyloric lesions because this region is frequently covered by tho rib 
margins. When the roentgenologist has demonstrated any distortion 
of the prcp)loric area that is not clearly neoplastic, such a finding 
demands certain maneuvers for further information: (1) repealed 
rocntgcnogtaphic studies; (2) gastroscopy and (3) ihercipeutic trial. 

In repfating Ihe rofnlgenologtc gxaminalton with foreknowledge of a 
prepyloric lesion, n small amount of barium mixture (& (caspoonful or 
a small inniithful) sliould be used. TIic patient is examined, using this 
small nmniiiit of contrast medium, in the erect, prone and supine posi- 
tions, turning tlic subject of examination in all angles under fluoro- 
scopic control so that the best position for films and spot-pressure 
technic may be «lctermine<l. 

One of the must helpful and most often used positions which merits 
special and separate discussion is Ihe supine position n itii the p-atient 
turned up toward the loft side, the right side facing the fluoroscopic 
screen. This displaces the fundal air bubble Into the antrum and 
prepyloric areas and, with wliatcicr Itarium remains clinging to the 
folds, enables one to gel mi oi> ronlrasl film of this region. Willi proper 
exposure and pressure technic we have found this maneuver most 
import.'inl in se.'irching for small craters and small filling defects in tlie 
prepyloric orea. The upywr wlgc of a fdting tlpfecl may l>c scon as a 
line w ith this inancin or. Every roenlgenologUt has had the experience 
of wishing that he had not given the full glaxs of barium until be bad 
made spi'fial films of a cert.ain gastric are.a. Tliis banllv bolds for the 
prepyloric nre.i ns one can always obtain a mucosal relief study by tlie 
o-e of the aUwe technic. Tlw full glass of barium may always l>e dis- 
pbce<l into the fundus to free the prepyloric area for inspection In use 
of the riglil ol)li()ue supine |Kt>itiotu 
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The prepjloric area !ia^ attained a singularly bad reputation for 
malignant lesions. Consequently, the physician wlio cares for a patient 
with a lesion in tins region has assurnetl considerable responsibility 
when he carries such a patient on medical treatment. 

It has long Iiceti felt that perslstcjit spasm in the prepyloricarca ij 
the result of small mucosal erosions not sisible by roentgenologic 
examination. Gaslroscopy has been disappointing because this area is 
often seen from a dlllicull angle and the peristaltic action abo>e the 
habitual spasm Iratels down to the spastic area uliere the latter often 
mimics a pyloric sphincter muscle. It is, therefore, impossible to be 
sure that the true pyloric sphincter has been seen. Small ulcerating 
lesions high on the posterior wall of the prepyloric area near or at the 
lesser curvature are not visible because the angulus overhangs this 
region. Gastroscopic examination is done, therefore, to attempt 
visualization but it is only helpful if posilis'c. A negative g’asfroscopic 
examination does not exclude a lesion. 

Ilathcr persistent prepyloric sp.ssm may be associated with a pos- 
terior wall ulcer in the I^y of the stomach and careful search should 
be made for such a lesion. Acute innammatory disease in the gall* 
bladder, cholelithiasis and paticrealiils may b* the cause of such 
spasm. The nliscnce of hydrochloric oeid from the gastric Juice makes 
early decision regarding exploratory laparotomy mandalory, especially 
if the roentgenogram or gastroscopy, or both, suggest an ulcerating or 
neoplastic lesion ns the origin of such spasm. The presence of hyper- 
chlorliydria may, in conjunction with spasm, present an ulcer-likc 
syndrome. The finding of hypcrchlorhydrin may make the clinician 
feel a little more secure but it is a scry dangerous criterion for use as a 
decisive factor. 

In the absence of pathognomonic crater (niche) or neoplastic find- 
ings, we always resort to n therapeutk Itiai Relief of spasm is best 
accomph'slicd l»y M rest ami ulcer management in tiie hospifaJ. 
Criteria fasoring benignity of the spasm are best estoblislied in such 
surroundings. These criteria arc: complete freedom from distress. 
al>sence or disappearance of occult blood from all stooN and complete 
resolution of the defect. If all these criteria ore satisfied, the physician 
can feel secure that the spasm was funcliorjal or the result of small, 
undetected ulceration. 

Cases about to be presented base been chosen because after investi- 
gation such as mentioned al>o>e. they fulfilled all criteria except rom- 
plcte disappearance of the persistent deformity. This small but 
thought-provoking series with unebanging prepyloric spasm has been 
proved benign (with one exception) by exploration, gastroscopy and 
prolonged follow-up. 

REPOHT OK evSES 


Case 1 («li- * 
in 1931. She bad i 


.xceplion mentioned) — \ woman, aged >1 
no upper gastrointe’liaal romiiUinlt bul in 


wav firvl !«n 
jljne aeries the 
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roentpnograni allowed slight spasm al tlm pjlonis. At sul, sequent check-up 
exainmalion, kcbruary 1938. the roentBenogram roealed a "prepyloric area 
appearing somewhat rigid hut wa^es are seen to pass through and the deformity 
appears to be due to adhesions rather than to any organic defect." Achlorhydria 



II* «l.al of lois. theimpres.i.„, wTs 

'rig 3121 r^JUl Is- 

rr-gxin .>o normal rugae. 
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m of indlratit c roatignant tjpeluvau 


! (i; nopfritUliit; (2)c<ihr 

... ...wv..v>, ■•••>4 vj; iiu rugae in inu region.'' 

^ Eitploratory laf-arotomy wa» clone June I. 19 1|. The operative findings were 
Jar^ amount of ndhes.on, «t the lower end of tlie slomarh with pjlorns and 
duodenum altaebed to the abdominal sralL” 



Fig. 213 (Case 1). — noentgenogram laLen just priw to resection, with pathologic 
diagnosis of *' mucinous carcinoma " 


Postoperatiiel)-, the patient bad occastonal mushy stools and right upper 
4piadrant pain. In October 19 13 she first ■iienIione<i high epigastric pain occurring 
directly after eating and deirloped fear of eali'og. Ueighl was IjIIz pounds. 
There was a similar defect roenigenologically. 

Eight months later she had more or less conaUnt high epigastric ache with 
conslipatioc Physical ecaminalion and blood CounU were normal. There was 
achlorhydria and a sinnlar coenlgenOBrapliic defiietnitj. 

Wlh three check-op esaminalions ami roentRenologic examinations between 
June 1916 and Septemlier 29, 1917. there srasBltle chance in the patient's general 
•condition. She was reasonahly comfortable, blaming her distress on the pressure 
aif basiness and emotional upsets. 
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On September 29, 19-17. the x-ray report was “a constricting defect distal 
one-third of stomach. Waves never passed throngti. On proximal end of the con- 
stciction tiiere is a suggestion of an overhan^ng defect. Spot pressure films of this 
area show negative shadows suggesting polypoid growth. Suggest annular con- 
Blricfing neoplasm. Normal duodenum” (Fig 213). 

Because of acute pharyngitis and trachritis, operation was postponed until 
November 6, 1917, at which time she had operative findings of "extensive carci- 
noma involving pjlorus but no exlention beyond. The liver was grossly negative. 
One lymph node in the region of the left gastric artery appeared pathologic " 
Subtotal gastrectomy was carried out. The pathologic diagnosis was “mucinous 
carcinoma with metastasis to four of ten lymph nodes.” 


Case 2. — A. woman, age 58 years, had an attack of pain in the left upper 
quadrant, relieved by alkali, Roentgenologic study suggested a malignant tumor 
involving the antrum. Gastroscopy suggested hypertrophic gastritis in the antrum 
with question of infiltrating malignancy. At exploratory laparotomy the stomach 
was found to be perfectly normal Free acid was 10 units. 

This patient was followed postopccatively for (out years during which time 
she had no special upper abdominal complaints. She bad two severe attacks of 
upper abdominal pain radiating to the back, chest and neck. Consultation with 
a noted cardiologist revealed tbeumailc heart disease, myocardial reserve limited 
and faint spells associated with bradycardia, auricular fibrillation and hypertension. 

Habitual pylorospasm associaled with cardiac disease has been 
reported.* 

C vse 3.— A man, age S? years, complained of anorc'da, nausea and retrosternal 
pressure of two to three years’ duraUon. occurring one to two hours after meals, 
intermittently but steady, for two to three months. Previous roentgenologic study 
ten months before admission Lad been negative. The free acid was 39 units. 

The roentgenogram suggested a defect in Ihe prepyloric area or base of the 
cap. On therapeutic trial he was comforiabte despite the fact that he continued 
smoking against advice. Hospitalization for treatment was advised. 

A repeat roentgen study four months after ulcer management in the hospital 
showed persistent antral deformity, with a normal duodenal cap. 

Comparison of these latter films srilh the previous set forced a decision that 
the patient should reenter the bas[dlal for exploratory laparotomy. The preopera- 
tive diagnosis was questionable carcinoma of the stomach or adhesions from a 
healed ulcer, Gastroscopy was negative 

nxpWtitory laparotomy revealed no Mgnificant changes in the stomach after 
thorough and cnroful eraminalion from above and below in the levser peritoneal 
space. 

This patient was checked posloperaUv ely. with roentgenologic investigation 
every six monUis to a year for eleven years. Tlw prepyloric spasm was unchanged 
until death es-etirred from a eerehral hemorrhage. 


Casf 1 — \ mai 
the alxiomen. dister 
Free acid was 33 m 
l\<ientpen<>V'pie 
lieved to he due to 


n. aged 73 years, complained of pain in the upper portion of 
nti.in and loss of 1 1 pounds in weight over a period of one month. 

investigation showM an annul.vr constriction which was he- 
a carcinomatous lesion. Gastroscopy was not done. 
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At explorator> laparotomy ll» atomach and duodenum were normal. 

The patient died of cardiac cause nine months after exploratory lafiarotoniy. 

Case S. A man, aged 65 years, complained of periodic upper abdominal dis- 
tress. Hoentgenoprams at several cberk-opexamioalions demonstrated unchanging 
prepyloric spasm with pyloric ul^. 

1-xploratory laparotomy revealed stippling and benign ulcer at the pylorus. 

Postoperatively, the crater disappeared srith nicer management, hut persistent 
prepyloric spasm was present for three years of foliow-up, with roentgen study 
every six to twelve months. 

Case 6. — A man, aged 58 years, came to the clinic because of epigastric fulinens 
and discomfort for one week. Roentgenograms revealed a contracted area in the 
pyloric repon which failed to fill normally for inch proximal to the sphincter. 
Free acid was 25 units after an Ewald nveal and gnstricanalysis. Tlechcckroenlgeno 
grams taken one month later deinnnsiraled that the last inch of antrum was some- 
what rip'd. On the greater curvature side there was an irrepilarity winch was 
persistent in all the films. One week later exploratory laparotomy determined that 
the pylorus was soft, paleni and there was no evidence of carcinoma. Eighteen 
months later a roentgenogram slmwed the defect to be unchanged from the first 
exnminatlnn. The patient's course was followed for eight years, lie finally sue- 
cumlieil to coronary occlusion. 

Case 7.— A man. aged 64 years, had the chief complaints of exhaustion and 
''anemia.” He had had “stomach uker'* with tarry slools five years ego Fhyiiesl 
examination was negative floenlgervograDi demonstrated that the prepyloric 
region failed to fill out during tlie fliiorovcopk oiHrrvalion and the films showed a 
narrowing St that point due loepaou or possibly loan organiciiefert Two recheck 
examinations while he was in the ho<pitsl suggested increasing deformity in the 
prepyloric area showing coasisnl narrowing whirh must be considered due to 
malignancy of the stomach Achlorhydria was prrsent Gastroscopy was unsuc- 
cessful At esploralory laparotomy there was contraction of the pyloric ring hut 
no tumor or lesion was present TIic patient’s course was followed for three years 
and six mouths; he finally died of coronary (hromliosis 

F'ouf oilier palienls did nol have an exploratory operation, but 
gastroscopy was carried out in an attempt to rule out malignant 
disease, noentgenograms taken six idoiiUis, nine moiitlis, thirty-three 
months and thirtj-seien months after the iiiitiol examination estab- 
lished the fact that these palienls bad habitual prepyloric spasm. 

COMMENT 

Case 1 may very well have been an instance of slow malignant 
grow III as suggested by the g.TvIroscopic report in spile of the first 

negative exploratory laparotomy. 

It is often difficult to delemiine the absence of malignant disease in 
oatients who show persistent prepyloric or antral spasm resistant to 
medical measures. The patient may have to be urged to have explora- 
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toty laparotomy, with the forewatnir^ of the possibility of and the 
good fortune of negative findings, to dedde the problem. 

CONCLUSIONS 

Eleven instances have been reported of habitual prepyloric spasm. 
In seven instances exploratory laparotomy was done because the 
problem could not be safely decided without this procedure. Even 
« ilh exploration, there is a possibility that malignancy was overlooked 
in 1 patient three years and five months before subseriuent resection. 
REFERENCE 
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DYSPKI'SIA ANH SKUOIJS CYSTS <)l' 'I’lli: KIDNKV 


I'miI, IC. I'wi UT ANH liIAlYI* I). 

SoMi: buck nii niial^^WnrSS |intit*iils luiviiiKxi'ioiH r^sl.s iif I lit' 

kWney -Arts li> ibf w*«mt mitlMW.* Uy llii’ mltUlitvti hoirwilU 

of ^2 ni'if'i Rifict' 10.10, the total luiiiilii-r of piitii'iilH (iicn at Itif clinic 
willi this ctintliliuH tt» tiuU' lw'««xw"t 5t. lU'catwc of tUc suliji'ct umttor 
of this \oIiitiic it >till csiH't'inlly )h' nlionii Itial iiIiIioiikIi (Iio clinirul 
9yii{)l(((ittitoltiKV iiuiy Iio \aKUP, alitUiimiuil aiul ili^t"«livi' tract 
ilistiirliniu'ca occur often ciioiirIi to conrii'n* I lie ^'iiilrDi'iilcriiloKitt niitil 
ciiMniIi'tc iirolo^sic iiivcHti(;uli()i) <litrloH«-'< llir Koiirce of the illiics't, 

Tilt’ n vernal' tiKi' for the total MericH wih 52 yearn. Tlieie were HI men 
niitl 20 women, '{'lie riclit kUiney wan iiivolveil in 2.5 eimen mill llie left 
in 29. The more fre<iiienl fimlintc of cyntn in men wan (irohiihly line to 
the iilni<i<it routine nne of |iyelo(!rii|iliie iuteNliKation in enne'i of 
firiNlntinm. 

Since tliit coiitlition it iisnally found in the ap' ^'I’oii)) when iiiosl 
>il)]it'r nhiitiminal disea'iet are found, it iniHl lie l ontiili'ied im one oilier 
form of iiniloKie ditente that einiHeH dip-tltve ilitliirlmncen. If liiciileil 
111 till' riiihl ki<ini‘;i, the cynt may aiimilate iliHemte of tlie lille imstHKeM. 
The cn<<e of one ]iatieiil in whom a Mililiiry cyal of the mileiior Hiirfaeo 
of tliu riKht kidney intKlneed e'llrintie |>iei«iiire dislorlinn of the dno- 
dt'imin will he jireitented in detail. Kciial cyatt aii' liy no ineaiit as rare 
n cotidilioa at |irevioiitly «ii|i|Mited. MlhniiKli Sinikow eolleeled hill 
315 ciitet np lo 1932. only 11 of which were dinjtnoteil pieoperalively, 
snlwipient aiithorit''* have lejxirlitl inereatini; ninnher.t ttf eases willi 
the more extentive iiw of pyeloKrapliy. The fuel llmt llin cliaKnosit it 
t'flt’w oterlonketl is hrmmht onl hy IVraateh’w iindiii(> of liirj;ii u-niil 
cysts in 1 to 5 jH’r eeiil ot routine imlojities, 

MthtwiKh ihe rontrovential thwwiet of the etiohiKy of “solilaTy" 
renal cysh will not he gone into hen', anllice it lo say that llepler’s 
cxperimciUiil prodnetion of wiout eyatH Ui ruhhits hy UgiitUm tif lh« 
arli'riiil supply to a region wliera Inhalar liloi k hail heen pioilueed hy 
hilgiiriilion is the iiiotl coiivlneing evidenw for llie Uieory that auch 
cysts me iiei|uiri'd in roniraditliiiction to Uui congeiiilal etiology of 
polycystic lUseiisi'. U is es|>iTially roiiviiieing when one ri'iili/i's ilial 
llii'Ki' cysts occur at an age when ex|a*rimentid factors me ii'inoiliireil: 
isdii'mia from arleriiiselerolh! ehaiiges anil Inimlar hlock from inllam- 
lanlory lihrosis. 

. Ihe location of llm cysts in the rniniilele series of .51 cases it given 
m 1 iihle 1. It will lie seen tlial the limcrjHileithy far the most rreqtienl 
'"Ic. To inlerprel the cliwsilicalhm it ahoald lie slaleil tliiil the pyelo- 
Remc cysl has a ilcejier origin Uiail llio Hiinple cysl mid, unlike the 
latter, coimnniiicates williaomoiMirlioiior the lenal (lelvit hy a iiiimilo 
Wi 




DYSPEPSIA AND SEROUS CYSTS OF THE KIDNEY 

Earl E. Emtrt and Lloyd D. Flixt 

Some years back an analysis of 22 patients ba\in" serous cysts of liie 
kidney was reported by tlie senior author.* By tlie addition herewith 
of 32 cases since 1939, tlie total number of patients seen at the clinic 
with this condition to date becomes 51. Because of the subject matter 
of this Noluine it will especially be shown that allhougU the clinical 
sjniplomatologj ma> be vague, abdominal pain and digestive tract 
disturbances occur often cnougli to confuse tlie gastroenterologist until 
complete urologic investigation discloses the source of the illness. 

The average age for the total series was 52 jears. There were 31 men 
and 20 women. The right kidney was involved in 25 cases and the left 
in 29. The more frequent finding of cysts in men was probably due to 
the almost routine use of pyclograpliic investigation in cases of 
prostatism. 

Since this condition is usually found in the age group when most 
upper abdominal diseases arc found, it must be considered ns one other 
form of urologic disease that causes digestive disturbances. If located 
m the right kidney, the cyst may simulate disease of the bile passages. 
The case of one patient in w hoin a solitary cyst of the anterior surface 
of the right kidney produced extrinsic pressure distorlion of the duo- 
denum will be presented in detail. Uenal cysU arc by no meoas as rare 
a condition as previously supposed. Although Simkow collected but 
315 cases up to 1932, only 33 of which were diagnosed prcoperatively, 
subsequent authors* ’ have reported Increasing numbers of cases with 
the more e.ttensive use of pyelography. The fact that the diagnosis is 
often overlooked is brought out by Braascli's finding of large renal 
cysts in 3 to 5 per cent of routine autopsies. 

Although the controversial theories of the etiology of "solitary'’ 
renal cysts will not be gone into here, suffice it to say tiiat Hepler’s 
experimental production of serous cysts in rabbits by ligation of the 
arterial supply to a region where tubular block had been produced by 
lulguration is the most convincing evidetvoc for the theory that such 
cysts are acquired in contradistinction to the congenital etiology of 
polycystic disease. It is especially convincing when one realizes that 
hese cysts occur at an age when experimental factors are reproduced; 
ischemia from arteriosclerotic changes and tubular block from inflam- 
Riatory fibrosis. 

• llic cysts in the complete series of 51 cases is given 

m lable 1. It will be seen that the lower pole is by far the most frequent 
site. To interpret the daesification it should be stated that the pyelo- 
pnic cyst has a deeper origin Uian the simple cyst and, vmlike the 
latter, communicates with some portion of Uic renal pelvis by a minute 
7S3 
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channel or duct and may originate a% the result of a calculus. The para- 
JwUic c>sl IS one which lies outside the kidney and communicates with 
Uie pelMS but docs not represent a dilatation of the pelvis such as a 
h>dronephrotic sacculation. T»o of the simple c»sls in the cucivnl 
series were multilocular in character. 

TABLE 1 
l»csTiov nr CrsTs 
(Tout Series) 

.Midportion . 

Upper pol<* 

[jnwer pofe 

Nnterior siirf.ire of kidney 
Intrsrpunl 

Miilliplp c)»ls (diflicull tolocdte) 

I')elo?enic 

Indefinite 

All analysis of the SNmpiomatology of the present series of 32 cases 
>3 presented in Table 2. Nineteen p.-itients hod gastrointestinal sjmp- 
loins. The«e were the chief complaints in 11. nadiograpliic insesti- 

TAni.i: 2 

StilWOV STOUMST 

fCurreni Series— 12 Cases) 

.Vo «)mp(oms in any way refersMe loeysl 
Ahdoininnl pain or pr«"«'<iire 
Aanretia, nausea or somiling 
nafiifenee or hearfbnrn 
Boaei disliirtNinoe 

Dysuria iin uncomptiiated ra%es) 

/Jeraaluria, m/cros'opir failli no other lesion) 

Palpable masi 

* 1 of the-.e Iiad gross beni.sturia 
t Only 2 nnlieed by patient; found by physician in 6 

galion of the gnstrointoslinal tract was carried out in 15 patients, 
retc.aling pathologic change in 5 (di.aphragmatic hernia 2. irritable 
colon 2 and old duodenal ulcer 1). Interestingly enough, after excision 
of the renal c>sl, the gasirointeslinal complaints disappeared in all of 
these except onecaseofhi.atus hernia, and this patient was an alcoholic. 
Abdominal pain, although apparently tlie predominant symptom, is 
in no way characteristic. The location is xanahlc. sometimes in the 
upper rjuadranl-s, sometimes in the lower and sometimes paraumbilical. 

Us character is also vague and it may be a mere dragging sensation. 
Acute abdcminal crisis such as in renal or galhlone colic i« not seen 
with an unccinpllcated cyst. Tlie accompanying dyspepsia also fails 
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lofall into a definite pattern. In all 5 cases with bowel disturbance, the 
c\st was located in the left kidiiej. Tliis ma> not be statistically sig- 
nificant but Sinkoc reported s«ch a case in winch n large c^'Sl of the 
lower pole of the left kidney exhibited extrinsic narrow ing of the colon 
by barium enema and in whom the presenting symptom was obstinate 
constipation along with slight left inguinal pain. Qiiinby and Bright 
call attention to further peculiarities in sjiiiplomafology when the c>sl 
is located at the upper pole of the right kidney. Here the cjslishelween 
the kidne) and under surface of tl>e lixer and produces localized pain 
in the riglit upper quadrant in oxer half the cases and pain in tlic right 
back in one fourth. Its position leads to difllcuUy in palpation and in 
Iwo-tliirds of the cases, physical examination is iiegatix c. 

In our present series of 32 cases, only 8 bail palpable masses and all 
these were ejstsof llie lower pole. Of the 19 with gastrointestinal symp- 
toms, only I had palpable masses. Moreover, 2 patients with palpable 
masses had no symptoms. 

It will bo noted from Table 2 that there xxas a paucity of symptoms 
dViectly ixierntWe to tlie genitourinary tnict. This is more stTlkifigl-y 
brought out in considering the flank pain. In 2 coses tlie pain was in 
the Bide opposite to that containing the cyst. In I of these, the pain 
was due to stone in the opposite kidney. In 2 otlier cases, the flank 
pain was caused by stones in the cystic kidney witli associated hydro- 
nephrosis in 1. Dysuria, also, means a complicated kidney or disease 
elsewhere in the genitourinary tract (most often prostolism in our 
cases). In 11 cases of microscopic hematuria, 4 were caused by other 
genitourinary disease ond another 4 could presumably liave been 
caused by liypertension. In regard to the latter, it is interesting to note 
tliat the axccage blood pressure for the men was 13B mm. systolic and 
87 mrn, diastolic and for the xxonien, 16? mm. systolic and 101 inm. 
diastolic. In Braasch and Hendrick’s 163 cases, only 3 had hypertension 
and It was noted that in none of these xxas the hypertension relieved 
by excision of tlie cyst. So far as symptomatology and clinical findings 
in the genitourinary tract are concerned, therefore, the cyst is always 
overshadow ed by tlie presence of complicating or associated pathologic 
change. Accompanying patlmlogic change in the cystic kidney was 
present in 12 of our current cases (Table 3). 

TABLC 3 


Assort XTEn Pathologic Changes i.n Kioxev 
(13 of 32 Cases) 

Chronic pyelonephritis 
Hydronephrosis 
Calculus (nonopatpie) 

Calcificulion, cyst wall 
Multiple retention cysts 


Finall, the 9 patients «l.o had no .jmptom, in any tvay connected 
,v,th the presence ot tl» cyst should not be overlooled. These cases 
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were r'lcled up on routine pjeJograms for proslatism (3). Iijperleiision 
(3), stone m tlic opposite kidney, cbancc findinsof ost calcification in 
lumbosacral series and otlicr unrelated reasons. 

neviewing tlie sjmplQmatology, it is seen that since gastrointestinal 
symptoms predominate with or without palpable mass and the urine 
is not diagnostic, consideration must he giten this clinical entity in tiie 
evaluation of upper abdominal diseases. It is tliougbt that tlie initial 



Fif Seroiii cyst, lower pole, right kidney apparent ia plain kidney-ureter* 

Uadder film. 

6. Slight distortion of inferior surface of right p>clograni by the eysL 


scout film wliicli precedes tbc usual gastroinleslinal in\eslij;ation 
should be taken with particular care as to technic to visualize soft 
kidney (issues at ati times and not with (he idea to rule out kidney 
stone alone. An abnormally low posilion of the kidney dUco'cred this 
way should necessitate an excretion urogram to disclose, jK-rhaps, a 
large cyst of the upper pole of the kidney as the unyielding structures 
abosc a cyst in tliis position miglit force the kidney dounnard. .Vn 
example of flic t isualization of a renal cyst by a plain film of the abdo- 
men is demonstrated in Figun'211. a. This 57->edr-oJd woman had had 
chotccyslotomy with drainage elsewhere eight years prc\ious)y at 
wliicli time, presumably, no renal cyst was apparent. The presenting 
symptoms were anorexia, anxiety and exhaustion. The gastrointestinal 
film (Fig. 21S) ilisclosed a soft tissue mass displacing the hepatic 
flexure downward. 

The diagnosis of serous cyst of the kidney is based on excretion or 
relro'*rade'’p>elograpfiy. In only 6 of the 32 caws was fJiecjsf unsus- 
peeled frora 'pyelograms. but In 3 of lliese. the preoiieratise diagnosis 
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w' 3 s tumor which is more frequently than not indistinguishable from 
cyst, roentgenographically. In the remaining case a correct diagnosis 
of noDopaque stone had been made in a patient with gout in whom tlie 
c)sl was an incidental finding. The typical pyelogram (Fig. 214, b) 
reveals compression of the calical system with elongation of the calices 
so that they appear to be attempting to encircle the cyst in more or 
less of a ball and claw arrangement (the latter is not too obvious on this 



Fig. 215 —Depression of hepatic flexure by 'serons e^st of right kidney. 


film). There may be no distortion of the pjelograra and displacement 
of the kidney may vary from none at all to very marked 'relocation. 
The cyst itself may cause compression of tlie ureter or pelvis or botli, 
producing hydronephrosis, or calcification may be seen. Yet with all 
tliese findings, no one can be sure that the above-described pathologic 
change is not a solid mabgnanl tumor of the kidney. These patients 
must be considered just as much candidates for operation as if a diag- 
nosis of renal cell carcinoma were made. Most urologists would not be 
content to make a diagnosis of renal cyst in a patient reasonably suited 
for surgery without carrying out a sui^cal procedure because every 
pyeVogtaphic pattern produced by this benign condition can be repro- 
duced by a malignant tumor. The absence of urologic symptoms speaks 
neither for a solitary cyst of the kidney nor for a renal tumor of the 
most serious nature. During tlie corresponding period that the 52 cases 
of renal cyst were found at IheLahey Oinic, 47 patients with malignant 
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disease of tlie kidney were operated on. so that the relative incidences 
arc fairly comparable. Benign solid tumors of the kidney are very in- 
frerjuent and, as in other sur^al conditions, the rule of surgical ex- 
posure bolds true here also. 

Tixtrarenal conditions that occasionally may confuse diagnosis are 
retroperitoneal cysts, notably those invoUing the woUBan body, cysts 
of tire mescnlerj-, omentum, adrenal, pancreas, spleen and rarely, the 
ovary.‘ Sweet's description of 3 c.ase3 of splenic cyst demonstrated, 
again, vague subjective symptoms and a large tumor extending beneath 
the left costal margin whicli was pushed outward (this not occurring 
witli pancreatic cysts). Pyclograms revealed the left kidney pushed 
downward but the pelvic contour uiutllered. Sweet pointed out that 
in the flat plate, if the cyst is in llic upper pole of the spleen (as all his 
were), the lower pole of the shadow' is angular and pointed, extending 
into the right pelvis. In Jameson and Smith’s case of calciHed splenic 
cyst, the pyelogram showed the cyst to be separate from the kidney. 
Splenic cysts, however, are rare, 148 cases having been reported up to 
1911.’ Likewise, pancreatic cysts are rare, the incidence at the JVJayo 
Clinic being 1 in 8000 admissions.^ They occur more frequently in tic 
tail and diagnosis is made by a roenlgcnogram of the barium-illled 
Bloinach showing smoothly rounded indentation of the greater curva- 
ture nnd anterior dispiaccmenl. TJie kidney, again, may bo exonerated 
by pyelography.* A more unusual case of cyst of llie bead of the pan- 
creas iias been reported ' in n Idcb the right kidney' w as displaced to the 
left of the midline vvith rotation by a large tumor shadow- in the right 
upper quadrant, the calicos also being directed to theieft of the mid/ine. 
Wlicn differential diagnosis of renal cysts becomes a problem, the 
urologist usually has a sufficient diagnostic arinamentarium to suspect, 
if not to establish, the diagnosb prcoperatively. 

Tlie treatment is excision. A lumbar exposure is performed and in 
most instances tlie cyst can be excised without delivery of the kidney. 

In the cysts of tiie lower pole very little of the kidney is even freed 
from its perirenal fat. The cyst, itself, is excised to the edges of the 
parenchyma and hemostasis effected by a coagulating current. The 
base of the cyst is cauterized wilJi phenol and alcohol and a small Pen- 
rose drain is placed in the cavity. This was first advised by Iferhst and 
others, and we have found no reason to change tliis procedure. For- 
merly, the earliest cases w ere handled fay complete excision with control 
of bleeding by mattress sutures. This is unnecessarily thorough and 
destroys normal renal tissue. Also, the minor calices may he opened 
and, along with the sloughing of renal tissue by the compression 
mattress sutures, drainage can fac prolonged. Simple excision and 
cauterization preserve all renal tissue present and eliminate lengthy 
convalescences. These patients may be allowed out of bed os quickly 
as their recovery from anesthesia will permit. These factors alone would 
seem snffieienl to deman.l surgical iritervMilion. 
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By excision of the c\st, ai\ patients but 2 who liatl bad symptoms 
were relieved of tbeir complaints. One of these had an anxiety neurosis 
and the other was an alcoholic with an liialiis liernin. 


ItFA'OttT OF CSSV. 

The following case is presented because tlie sympluins and findings 
pointed strongly toward the gastrointestinal tract as the site of 
pathology. 

A. 52-y«at-old weaver came iacomptatmng oC "stomacli trouble" for ten jears 
but more pronounced in the previous three oionths He had periodic, nonradiating, 
para-umbilical pain more often before than after meals, with occasional relief 
■when ft»d was laVen. There was flatutence and nausea without vomiting and 
intolerance to greasy foods. There were no urinary ayroptoms. He bad been tinder 
medical care for a little over two years. 

Physical examination re%’ea1ed no weight loss, and was essentially negative with 
no abdominal masses or tenderness. The Wood pressure was IJQ mm. systolic and 
80 mm. diastolic. Hematology and urioaly»s were both normal with no urinary 
sediment. The gastrointestinal roentgenograms the patient brought with him 
showed the second portion o{ the duodenum to have increased mucosal marUngs, 
suggestive narrowing and marked deformity from extrinsic pressure. He also 
brought with him retrograde pyelograms token eUewbere. revealing a solitary 
right renal cyst apparently on the anterior surface overlying the hilum. The typical 
circular dispUceiuent of the calkal system was present accompanied by hilar 
compression without ureteral displacement (uoforiuoately these films ere not 
available). Renal exposure was performed through a lumbar incision revealing a 
aolitary cyst, approximately lOcm indiameter.on the anterior surface at the level 
of the hilum over which the ureter ran Excision of the redundant portion of the 
cyst with carboliration of the base was carried out Six months later the patient 
declared all his symptoms were definitely improved and the pyelograms were 
normal. 

SUMMARY AND CONCLUSIONS 


Thirty-two additional patients with serous cysts of the kidney liave 
been seen at the Laliey Clinic since 1939. An analysis of these cases 
teveals that the symptoms of this condition may simulate those of 
upper abdominal diseases, particulaTly becau^ it occurs at a lime when 
the largest number of cases of upper abdominal disease is found. 

A routine scout fdm, unless carefully done, reveals only obvious 
lenal disease, such as stone, and in an attempt to find the cause o*' 
dyspepsia, whether of gastric or dioUtic origin, an excretion urogram 
may give sufficient information to lead to a diagnosis. 

A symptom-syndrome as sucJi plus specific urine, fipdings does not 
exist for renai serous cySls. Symptoms rarely point to the urinary 
system except in a complicated kidney or associated pathologic chance 
of the urinary tract. “ 


Treatment is surgical exposure (to eliminate renal malignancy) and 
excision of the piojecting cyst wrfl, painting the lining membrane 
attached to the kidney with phenol arwl alcohol. 
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RECTAL BLEEDING 
Neil W. Swinton and Ludwio J. Ptotek 
A LABGB number of patients come to the clinic each year primarily 
because of rectal bleeding. They are avrace of the possible significance 
of rectal bleeding and ivish to be assured that they do not have a 
malignancy. Many additional patients examined at the clinic because 
of other complaints are found to have had rectal bleeding when ques- 
tioned concerning the details of their illness. 

It is not uncommon to find that patients who give a history of 
several months of rectal bleeding ha\c an extensive malignant lesion 
of the rectum palpable to the examining finger. They have been lulled 
into a false sense of security by one or more barium enema radiographs 
of the colon, digital and proctoscopic examinations not having been 
done. Patients are not infrequently seen with advanced cancer of the 
colon and rectum who have undergone a hemorrhoidectomy or an 
excision of an anal fissure or papillae vvitlun recent weeks. 

It ia of the utmost importance, therefore, because of the number of 
patients who are primarily interested In the problem of rectal bleeding, 
the frequency of rectal bleeding in any large group of patients and the 
fact that an early malignant tumor may overlooked by inadequate 
investigations, that the significance of rectal bleeding be appreciated 
by all physicians doing any type of general diagnostic work. It ia of 
equal importance not only to determine the presence or absence of 
malignancy in every patient with rectal bleeding but also to discover 
and relieve the cause of such bleeding. It is possible after adequate 
examinations to assure a patient with occasional rectal bleeding that 
the bleeding arises from some other source than a malignant tumor. 
There can be no assurance, however, that cancer may not develop 
in the future. 

Patients with rectal bleeding seen at the clinic are carefullyinvesti- 
galed. Treatment which will slop the bleeding is then advised. In this 
presentation we will discuss the various types of rectal bleeding and 
their possible significance, the more common causes of rectal bleeding, 
the methods of investigation used at the clinic for their detection and 
some of the more practical methods of treatment. 

A careful and detailed history of any patient with rectal bleeding 
will usually afford considerable aid in establishing the diagnosis. The 
character of the bleeding, the association of pus or mucus, the duration 
and amount, and associated symptoms must be carefully elicited from 
the patient. 

COMMON CAUSES OF RECTAL BLEEDING AND THEIR MANAGE.MENT 
The causes of rectal bleeding may be grouped according to those 
seen on inspection of the anal orifice and the perianal area, those 
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palpable to the examining finger, those visible with the proctoscope 
and sigmoidoscope and those detected only bv radiographic study of 
the colon. 

Lesions Apparent on Inspectiou. — The common causes of rectal 
bleeding which are apparent on inspection are anal pruritus, anal 
prolapse, prolapsing hemorrhoids and certain anal fissures, fistulas and 
ulcers. 

The bleeding associated with anal pruritus is usually self evident. 
The excoriated j^rJanal shin, thickened and freriuently macerated, and 
the associated itching make the etiology apparent. Treatment is 
directed tau ard relieving the skin irritation, removing local infection 
and relieving the patient of his tension and anxiety. 

Anal and rectal prolapse may be of varying degrees of severity. 
Frcfiuently, localized areas of prolapse of the anal mucosa are encoun- 
tered which may bleed easily on manipulation. The more extensile 
degrees of prolapse are obvious allhougli straining on the part of liie 
patient may be necessary to elicit the pathologic condition. Not infre- 
rpiently folloinng operative procedures such as the early WTiitehead 
type of hemorrhoidectomy or the amputative types of operations, 
exposed areas of anal mucosa arc seen wliich bleed with trauma. The 
bleeding in these conditions is usually bright red and spotty. These 
patients complain of blood on the toilet tissue and of soiling tbeir 
clothes. No pus or mucus Is associated. 

The bleeding from an anal fissure or ulcer may be an occasional spot 
of bright red blood noted in the bowel or a blood-streaked stool. This 
bleeding is almost invariably associated with sitarp shooting pain at 
the time of defecation. ItLspcclionof the anal margin will usually reveal 
the presence of a fissure. The majority are found at the posterior com- 
missure of the anal canal, altliough in women many are found at the 
anterior commissure. An overlying skin tab or “sentinel pile” is 
usually associated. 

TJie bleeding from hemorrliolds is usually painless, frequently con- 
sists of spurts of bright red blood and may be large in amount. It must 
be remembere<l that the bleeding arising from hemorrhoids originates 
from the internal piles which cannot be seen without instrumentation. 
'Hie presence of external hemorrhoids, liowever. suggests the prob- 
ability of additional heraorrhoidal tissue in tlie anal canal. Fibrosed 
external skin tabs do not cause rectal Weeding. 

Other less common causes of rectal bleeding may be apparent or 
suggested on inspection of this region. A stricture at the mucocutan- 
eous junction following heraorrlioideclomy may be the cause of bleed- 
ing. Certain of the inflammatory diseases of the rectum may be ^g- 
gested Anal carcinoma is rare but occasionally is encountered. Tlie 
ulceration and stricture occurring with tuberculous lymphogranuloma 
or venereal infections may be present. 

The fact that a malignant lesion may accompany any one 


of the 



BECTAL BtEEDISC 


79S 


afotemeriUoBed condUions, hoNvever, makes it imperative that the 
cause of rectal bleeding never be established by a cursory inspection 
of the perianal area and anal orifice. X diptal and sigmoidoscopic 
examination and additional radiographic studies of the intestinal tract 
Tvhen indicated must be carried oiil on every patient witiv rectal bleed- 
ing before a final diagnosis is made. 

Lesions Palpable to tlie Examining Finger. — X digital exami- 
nation sliould follow an inspection of tlie anal orifice. The presence of 
a stricture, muscle spasm, operative scars, the induration at the base 
of a chronic anal ulcer or fissure, the tenderness of infected crypts, the 
induration of a fistulous tract, the soft, pulpy, painless enlargement of 
internal hemorrhoids, a tumor or polyp, the firm induration witliout 
ulceration, usually painless, of previous liemorrlioidal injections or 
the firm, indurated, ulcerated lesion of malignancy may bo noted on 
ralpation. 

Lesions Visible v»"ith the Anoscope, Proctoscope and Sig- 
moidoscope. — Following digital examination of the anal canal and 
rectum, anoscopic and sigmoidoscopic investigations should be carried 
out. It is our policy when sigmoidoscopic examinations are performed 
to give a cleansing enema with a nonirrilatiog solution, such as tap 
nater or saline solution, before tiie examination. It must be remem- 
bered that for the ordinary observer adequate visualization of the 
anal canal il not obtained by the usual 10-inch sigmoidoscope. For 
this reason, in the majority of cases of rectal bleeding it is desirable 
to make use of both the anoscope for the inspection of the anal canal 
and the sigmoidoscope for the investigation of the rectum, rectosig- 
moid and low sigmoid regions. 

Inspection of the anal canal through the anoscope will reveal the 
source in the largest number of cases of rectal bleeding. Hemorrhoids 
are the most common cause and their presence is obvious on inspection 
of this region. We believe that even though tl is bleeding is inconse- 
quential so far as any disability or discomfort to the patient is con- 
cerned, treatment should be advised. It is our policy to inject internal 
hemorrhoids that are not loo large and. that are not associated witti 
other local disease. For practical purposes, we have found that when a 
digital examination of the anal canal can be done without discomfort 


to the patient, when there is no evidence of stricture, fissure, fistulas, 
abscess, thrombi or other evidences of infection, internal hemorrhoids 
can adequately be controlled for an indefinite period of time with 
injections. X 5 per cent solution of phenol in almond oil has been 
employed at the clinic for hemorrhoidal injections for a number of 
years, with excellent results. Approximately 30 per cent of all patients 
with hemorrhoids are treated in this manner. There is a small number 
of patients who have recutreiice. and require subsequent injections 
and a smaller group who etenlnaUy requhe surgical removal of Iheh 
hemorrhoids. 
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'Following any local anorectal Irealmenl Ihe imparlance of establishing 
normal bowel funclion eannol be oeeremphasiied. This is parltcularly 
true following either the injection or operative treatment of hemor- 
rhoids. Many of these patients, because of the discomfort associated 
with their local anoreclaj disease, have developed irregular habits — 
the taking of laxatives or enemas and the use of suppositories and 
ointments. It has been our experience that an important part of the 
treatment of any of these conditions is the reestablishment of normal 
bowel function. That is particularly significant in the prevention of 
recurrences following the injection treatment of hemorrhoids. These 
patients are told that the injection of hemorrhoids does not entirely 
remove the hemorrhoids, but that il does shrink them. Chat they may 
recur, and that the reestablishment of normal bowel function lessens 
the possibility of their recurrence. 

Large, internal hemorrhoids, those with marked prolapse, when 
there are associated significanl external hemorrhoids or other local 
pathologic condition, should be removed by surgical excision. 

The next most common cause of rectal bleeding in the anal canal is 
that associated with the various types of fesure and ulcer. At the 
clinic we do not see many patients with small acute fissures of short 
duration because of the nature of our practice. Our experience with 
the nonoperative types of treatment, such as the injection of the base 
of fissures with preparations of the various anesthetics in oil, has been 
limited. Anal fissures that vve encounter have been present for some 
time and are chronic in nature. They Jiave not only an overlying 
external skin tab, that is. a “sentinel pile," but usually an hyper- 
trophied papilla at the proximal end. Surgical excision is required for 
relief. 


There are many Other causes of rectal bleeding which may be 
visualized with the anoscopc. The internal opening of an anal fistula 
may be seen. Bleeding from Ibis sour<% is usually associated with a 
purulent discharge and the history of an abscess. Infected crypts and 
irritated papillae may cause occasional bright red spotting. Usually 
irritating symptoms are associated and there is a discharge with this 
condition. The bleeding assoaaled with the various types of inflam- 
matory conditions may vary considerably in character. Occasional 
bright’ red spotting without other symptoms may be due to small 
patdiy areas of localized nonspecific proctitis. The spotting prepnt in 
patients witli the more extensive chronic ulcerative proctitis and 
colitis will be associated wilb pus and mucus and varying degrees of 
diarrhea. Hypertrophied papillae or true anal polyps rarely bleed. 

Tiie stricture resulting from lymphc^nuloma may be observed m 
both white and colored patients. The firm, indurated, glisleniog mucosa 
is usually diagnostic. Tuberenfous strictures are found occasionally. 
Extensive stricture formation with multiple abscesses and fistulas may 
accomp«ny chronic ulcerative colitis. 
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Above the anal canal the proctoscope or tlie lO-inch sigmoidoscope 
must be utilized to determine the source of rectal bleeding. The most 
common cause in this region is, of course, malignant disease. Mucosal 
poljps arc the next best common source of bleeding and all such 
tumors should be considered as premaVignanl. Not only should every 
patient presenting the symptom of rectal bleeding be considered to 
have a possible rectal or colon malignancy until proven otherwise, but 
also any tumor, either palpated or visualized, should be considered as 
cancer until a final diagnosis is definitely established. To the experienced 
observer, many of these tumors can be accurately diagnosed on palpa- 
tion. Inspection by instrumentation is probably of less importance 
than palpation or histologic study. A typical malignant tumor with 
the rolled edges and ulcer crater is diagnostic. Many of tlie various 
tiTjes of polyps cannot he differentiated without a careful histologic 
study. Lymphomas of the rectum, adenomas and lipomas arc rare 
but have been encountered. All rectal tumors should be studied 
histologically before, radical operative procedures are carried out. 

One word of caution must be made in regard to many of these 
tumors. Benign polyps occur more frequently than has previously 
been recognized and are the most common rectal tumor. In a recent 
autopsy study wc found benign polyps in the rectum and colon in 7 per 
cent of patients "ho died from all causes. We have also found that to 
rule out malignant degeneration in a rectal or colon polyp, since it has 
been shown that malignancy may develop in any portion, the histologic 
examination must be made not only of the polyp itself but of its 
pedicle and adjacent<bo"el vvall. 

The various types of inflammatory processes found in the lower 
bowel will not be discussed in detail in this article. The typical punched- 
out bleeding ulcer of amebic dysentery is characteristic to the experi- 
enced observer. The multiple bleeding ulcerations, covered with pus 
and mucus, of ulcerative colitis are ordinarily not mistaken. A painless 
bright red bleeding in our experience has occasionally been due to a 
radiation proctitis. A history of radiation therapy for pelvic malignant 
disease, particularly of the cervix, gives a clue to this condition. Vary- 
ing degrees of stricture are usually, but not always, associated. 

Bleeding from above the sigmoid may be a massive hemorrhage 
owing to an intussusception, volvulus of the bowel, or it may be from 
the upper intestinal tract. The bleeding may be bright red or, more 
often, there may be a "tarry” atooL The more common type of bleed- 
ing from the colon, however, is small in amount, brown or black in 
color and mixed with the bowel cxintent. The source of such bleeding 
frequently is difficult to determine. It may arise from a malignant tumor 
or polyp. Diverticulitis in a small percentage of patients may result in 
rectal bleeding. Ulcerative colitis may be segmental and, although 
usually visualized by the sigmoidoscope, it may be localized in anv 
region of the colon above the rectosigmoid. Bleeding may be associated 
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wth terminal ileitb. The bleeding Xrom lesions in the right side of the 
colon, however, is usually not apparent to the patient and detected 
only by the presence of an anemia or a palpable tumor. The diagnosis 
is established by radiologic study. 

Lesions Detected Only by Radiographic Study of Colon.— 
^or diagnosis of lesions whidi cannot be visualized with the 10-inch 
instrument, reliance must be placed on radiographic studies. 

It b not our policy to carry out a barium enema radiograph or a 
contrast air study of the colon in every case of rectal bleeding. It must 
be remembered that 70 per cent of the organic disease of the large 
bowel is visible with the 10-inch sigmoiiloscope. Following inspection, 
anoscopic and sigmoidoscopic investigation, when the cause of rectal 
bleeding b apparent and there are no suggestions cither from the 
history or the phy sical findings that disease above tUb point may exist, 
tadiographlc studies are not carried out routinely. So many of this 
group of patients, however, have symptoms of an alteration in bowel 
function, unexplained abdominal pain, an ebdotnioal tumor, or an 
hnemia associated with their rectal bleeding that radiographic studies 
6f tlie colon are made in a high percentage of cases. 

When roentgenologic studies of the large bowel are indicated to 
determine the presence of rectal bleeding, adequate preparation of the 
colon b essential. Preparation of these patients with a cathartic, I to 
m ounces of castor oil by mouth the night before the examination, is 
desirable. No cathartic should be used in the presence of inflammatory 
conditions such as diverticuiilb. A colonic irrigation b given the morn* 
ipg of the examination. The usual barium enema radiograph of the 
colon is then made. \Vhen the cause of the rectal bleeding is still not 
apparent following a barium enema, a contrast air study b also made. 

It is desirable that thb investigation be made on a second examination 
with repetition of the preparation of Hie colon. It is by thb means that 
we have been able to discover many polyqrs in the colon which did not 
produce a defect in the Inmen of the bowel and which were overlooked 
on the ordinary barium enema radiograph. The use of contrast air 
enemas, hoiiever, must not be overemphasised and it roust be recog- 
nbed that an occasional large malignant tumor easily detected by the 
ordinary barium enema can be overlooked if only the air technic is 
employed. 

There will, of course, be patients in whom laboratory and roent- 
genologic studies of the upper gastrointestinal tract will be made. 

Gasriic analysb, gastroscopy and roentgenologic studies of stomach, 
duodenum and small intestine may be required for the detection of 


rectal bleeding. .. . - l 

In our experience there has been a small group of patients m whom 
the diagnosis has been difficult. They have rectal bleeding, usually not 
associated with pain and frequently without other gastroinlesUnal 
or rectal symptoms. Complete investigatiom as already outlined have 
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been carried out witlioul tlie source of bleeding being establisiicil. The 
problem comes up as to «bat one should do next. The common cause 
of rectal bleeding which is frequently overlooked is a small bleeding 
point in the anal canal. If one is accustomed, as we are, to doing 
sigmoidoscnpic and even anoscopic examinations with the patient in 
the inverted position, it must be remembered that bcmorrlioids tend 
to drain out and become collapsed in tliis position and can easily be 
oveilooked. Thus, the first examination which should be repeated if 
such a situation exists is the anoscopic visualization of the anal canal. 
For accuracy, this should not be done with the patient in the inverted 
position but on his side or even at limes in a lithotomy position with 
the patient straining. Many times a small bleeding point that has 
previously been overlooked can be observed with the patient in this 
position. 

Abdominal Exploration as a Means of Detecting Source of 
Bleeding. — The question of abdominal exploration for the source of 
gastrointestinal bleeding is a serious one. We have occasionally 
resorted to this procedure. As our experience has increased, however, 
we have resorted less and less often to on abdominal explornlion with- 
out having established a definite diagnosis. Iloentgenograms for the 
detection of small polyps of the colon are notoriously unsatisfactory. 
We have found it necessary frequently to repeal the roentgenologic 
studies, both the barium enema and contrast air technics of the colon, 
several times before tumors have been delected. We believe that it ia 
justifiable to carry out an abdominal exploration for the source of 
rectal or colon bleeding only after the most careful and repeated 
investigations. 


In summary, it may be said that although there is a wide variety of 
conditions, the majority of which are benign, which may cause rectal 
and colonic bleeding, this group of patients must be considered to have 
a serious organic lesion until proven otheewise. Careful inspection of 
the perianal area and anal orifice, anoscopic and sigmoidoscopic 
examinations and radiographic studies of the colon will reveal the 
source of such bleeding in almost all cases. When rectal bleediii'' is 
encountered, because the treatment usually is simple, its source should 
be removed. 

If all patients are carefully studied at the first sign of rectal bleeding, 
the number of patients operated on with early and favorabW malignant 
lesions will be materially increased. ” 

Rectal bleeding is never “insignificant." 
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^Y^EN Toynbee, in 1841, dcmonslrated that fixation of tlie foot plate 
of the stapes within the oval window resulted in decreased hearing 
even though the neural mechanism itself might be intact, otologists 
e^e^y^\here directed their attention to a condition now known as 
otosclerosis. Clinically, otosclerosis is manifested in a patient by 
bilateral impairment in hearing associated with essentially normal ear 
drums and eustachian tubes in which llie hearing by bone is charac- 
teristically belter than by air. Tlie latter aspect of tins form of deafness 
has been the inspiration for numerous attempts to eliminate the barrier 
presented by an ankylosed stapes to the transmission of airborne 
sound to an intact organ of hearing by dietary, medical or surgical 
means in order that the deafness might bo alleviated. Sucli efforts have 
resulted in almost universal failure until recent years. 

Removal of the stapes was probably the first surgical procedure 
devised to improve the hearing in sucli cases. Kcssel described this 
operation in 1876 and obtained fleeting Improvement in hearing which 
nas subsequently followed by total loss of bearing in the operated ear. 
This procedure was employed with similar success by numerous con- 
temporary otologists and eventually abandoned until 1945, when 
Cawthorne modified the technic. The results in Cawthorne’s series 
were variable and, on the whole, disappointing, hut he implied that a 
satisfactory solution to the problem may yet be obtained through this 
approach. 

BSrfiny, in 1911, was the first to attack the semicircular canals 
surgically in an effort to improve hearing. He reasoned that decom- 
pression of the vestibular portion of the labyrinth might permit in- 
creased movement of the footplate of the stapes in the oval window 
and thus allow IrapTOvemenl in hearing. For this purpose he created 
an opening in the posterior semicircular canal but met with indifferent 
success due. it was believed, to closure of the fistula by fibrous tissue 
or regenerated bone. 


Holmgren, in 1917, likewise believing that decompression of the 
labyrinth was essential for improved hearing in otosclerosis, made an 
opening on the superior surface of the superior semicircular canal in 
order that it might be covered by ibe dura of the middle cranial fossa 
in an effort to maintain its patency. He subsequently abandoned this 
procedure, however, as being without value and turned his attention 
to the horizontal semicircular canal. Holmgren employed a variety of 
materials— Thiersch grafts, fat grafts, mucous membrane flaps and 
gold leaf-to cover the fistula he created in the horizontal canal in an 
attempt to mamtam its patency. He met with some success and a few 
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of bis patients obtained an ifnprovempnt in hearing. TJiese were in- 
sufficient, however, in number and m duration of improved bearinj; 
to permit the operation to be considered of value. 

Sourdille, stimulated by the work of B^rany and Holmgren, became 
interested in fenestration surgical procedures in 192i. His conception 
of the problem differed in one important respect from that of his 
predecessors. Whereas Bar4ny and Holmgren stressed decompression 
of the labyrinth, Sourdille reasoned that the answer lay in making 
and maintaining an openingin the labyrinth in such a manner that it 
simulated the function of the oval window. To achieve this goal, he 
devised a multiple stage operation designed to obtain a thin cicatricial 
flap contiguous witli the tympanic membrane ^rith which to cover an 
opening, approYimatrly 1 by 3 inm., made in tJic Ijorizontal canal. 
Sourdille, in 1937, reported tliat an improvement in hearing was 
obtained in 80 per cent of llic patients be operated on in this way. 
Sourdine's operation left much to be desired from a practical point of 
view chiefly because it necessitated three or more operations over a 
period of four or five months. 

Lempect reported an operation for clinical otosclerosis in 1938, which 
was the forerunner of the fenestration operation performed at the 
present time. This operation was similar in principle to that of Sour- 
dille's, but differed in two important respects. First, It was a one-stage 
operation and, second, tlie flap utilized to cover the fenestra in the 
horizontal semicircular canal was created from tiie skin of the osseous 
portion of the external auditory canal in such a manner that it remained 
continuous w ith the tympanic mentbrane. The formation of tiiis plastic 
flap was facilitated by the employment of wliol he termed an “en- 
daural” approach to tire temporal bone. This was accomplished hj 
incisions placed in the membranous segment of the external auditory 
canal in such a manner that, on llicir retraction, adequate exposure 
of the mastoid process and the osseous portion of the external auditory 
canal was obtained. 

The relatively high incidence of failure to obtain lasting improve- 
ment in hearing with this operation stimulated Lemperl to strive for 
a better answer to the problem. With the memory of failures in 
mind, he attempted to improve his results by modifying the technical 
details of the operation, polishing the edges of the fistula witli various 
metals and employing prosthetic devices in an effort to maintain the 
patency of the fenestra in the borixoiital semicircular canal. As a result 
of this experimentation he finally reporlerl. in 1911, a modification of 
his ori'^inal operation which he designated as the fenestra nov-ovniis 
and which remains at this lime tiie melhwl of choice for the surgical 
- • r- lljjg igiter operation the location of the 

I moved forward so that it lies over llie 
situation the fenestra lies in close approx- 
and is easily covered by the plastic fl.ip 
e external auditory canal and contiguous 


treatment ol otosclerosis m 
labyrinthine fistula has b«r 
dome of the vestibule. In this 
imation to the oval nmdow 
obtained from the skm of th 



TIIE PRESENT STATUS OF THE LFAtPERT Fn>'ESTIlATION OPERATION 803 

tympanic membrane. An air c]».imber is llius created from tlie middle 
ear which permits airborne sound to be transmitted directly to the 
perilabjrinthine fluid and stimulate the oeural mechanism of the organ 
of hearing. In this way the barrier presented by the ankylosed stapes 
within the oval window is by-passed and an improvement in hearing 
obtained in selected cases of clinical otosclerosis, ^’nrious technical 
minutiae ha^e been added by other workers in this field but whether 
these will materially enhance the opportunity for success has yet to 
be decisively proven. 

The Lempert fenestra nov-ovalis operation has revolutionized the 
surgical treatment of clinical otosclerosis. Since it was first reported 
in 1911, several thousand patients have been subjected to this opera- 
tive procedure by numerous otologists located throughout the world. 
It is now possible, therefore, by reference to the reported results ob- 
tained by various operators, to gain some Idea as to its feasibility. 

The reported percentage of successes lias varied to some extent but 
the fact has been established that the fenestration operation has proved 
of definite value in the rehabilitation of carefully selected patients 
exhibiting clinical otosclerosis. Lempert reported that about 75 per 
cent of the patients in his series have maintained an improvement ip 
hearing to a practical and serviceable level for more than two years 
and presented the audiogram of a patient wliose improvement had 
been maintained for approximately ten years. Shambaugh staled that 
88 per cent of bis patients have maintained an improvement in hearing 
of 10 decibels or more for two years or longer. The high percentage of 
successful results obtained in these two scries clearly demonstrates tbe 
feasibility of the present fenestration operation when performed by a 
competent otologist properly trained and experienced in fenestration 
surgical procedures. 

Nevertheless, the fenestration operation still leaves much to be 
desired. It is not possible at this lime to inform a patient with clinical 
otosclerosis that his hearing will be improved by operation even though 
he may more than fulfill the established prerequisites for such surgery. 
Furthermore, it is not possible to predict the degree of improved hear- 
ing that may be realized or how long the improvement will last. The 
explanation for our inability to prognosticate satisfactorily mth respect 
to these points lies in the inadequacy of present day lieating tests and the 
incapacity to prevent closure of the fistula by bone regeneration in 
every instance. Until such a lime as a practical method has been devised 
to determine accurately tlie amount of potential cochlear function 
present in an ear and a surgical technic has been evolved that will 
ensure the permanent patency of the fistula in every case, there will 
always be a certain percentage of failures. 

A great ’ ’ ' ' 

that may 
respect to 
red, and 


, aeai nas Been w-ntten with respect to the beneficial results 
be obtained with this surgical procedure, very little with 
« careM amljs.s of U» failures that have mdubilaily occur- 
none at all, to my knowledge, trilh respect to the possible 
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psychologic effect the result obtained may have upon the patient. 
When success is the eventuality any psychologic change is for the 
better. Should fenestration surgery result in failure its psychologic 
effect upon the patient may be cause for concern. The psychologic 
make-up of many patients afliicled with otosclerosis is such that they 
are poorly prepared to withstand with equaTimily the pyschologic 
impact of failure to obtain an anticipated improvement in hearing. 

This latter point should receive comtderalion. Increasing numbers 
of patients are being subjected to the fenestration operation by an ever 
increasing number of “fenestration speciaffcts." Under such circum- 
stances a greater number of unsuccessful results necessarily must occur 
with a proportionate increase in the number of “psychah^ic cripples." 
The an-swer to this aspect of the surgical treatment of clinical otoscle- 
rosis lies in the selection of the patient to be subjected to such a surgical 
procedure and the training of the surgeon who is to perform the opera- 
tion. These tno factors are inseparable when considering the possible 
end result that may be obtained in an individual case. 

Strict adherence to the criteria for llic fenestration operation estab- 
lished by Lempert, moderated by cllm'cal experience and common 
sense, will eliminate all but a few of those patients who are not suited 
for operation. In addition, In order that the number of failures may 
still further be reduced it b necessary that tlie surgeon be adequately 
trained. It should be remembered that this is a major surgical pro- 
cedure requiring a higli degree of tedinical skill and that the training 
of the surgeon should, ficsl of all, embrace a considerable background 
of diagnostic and surgical experience in the general field of otology and, 
second, specialised training in fenestration surgical procedures. 
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METASTATIC BIIAIN TUMORS 


Ken>‘eth E. Ln’iNCSTON, Gilbert Horruc and Ernest Sachs, Jr. 

In any neurosurgical clinic tlie proUcm of management of metastalic 
intracranial lesions will be repeatedly encountered. The ultimate 
prognosis for these cases is, of course, hopeless. The immediate result 
in terms of useful survival is so often disappointing that the neuro- 
surgeon accepts these cases with considerable reluctance. Yet in spite 
of the marked pessimism with which this group of intracranial tumors 
is regarded, there are occasional striking exceptions — patients who 
have had gratifying and w orthw Idle survivals follow ing craniotomy for 
verified metastatic lesions. If criteria were available for identifying 
the cases in which useful survival is probable, the management of this 
problem would be less difRcuU. 

INCUtHNCt: 

The relative incidence of intracranial metastatic tumor will vary 
with the type of hospital service from which material Is studied. The 
incidence in a neurosurgical clinic will be relatively low (4.2 per cent 
in the Cushing series* * 4.1 per cent in the present study). The neuro- 
surgeon sees only a selected group of patients with intracranial motas- 
tases since many cases are never presented for surgical consideration. 
Actually, metastatic lesions have represented 13.5 per cent,* 17 per 
cent,* and 17.9 percent* of ail intracranial tumors in autopsy series from 
general hospitals. 

PRIMARY SITES 

The commonest primary source of intracranial metastasis is the 
lung. In a series studied by Globus, 55 per cent of all intracranial 
metastases were secondary to lung tumor. Other primary sources are 
the breast, gastrointestinal tract, kidney, thyroid, prostate, and so 
forth. The common pathway for metastasis to reach the cranial cavity 
is from the lung via the blood stream, and either primary or secondary 
pulmonary lesions will be found in at least 80 per cent of cases that 
come to autopsy with metastatic intracranial tumor.* * 

The importance of preopcralivc roentgenologic examination of the 
chest is thus quite apparent. In spite of the fact that the lung is so 
frequently involved, however, demonstration of the pulmonary lesion 
may be difficult or impossible. In a group of cases with verified pul- 
monary lesions 35 per cent were reported as negative from roentgen- 
ologic study.* 


CORREL.tTION OF CUNIC,\L FACTORS WITH DURATION OF SURMVAL 
We have reviewed the ^ricnce of the neurosurgical department 
of the Lahey Clinic in dealing wJUi surgically verified metastatic 
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brain tumors during tlie period from 193* through 1915. We have been 
interested particularly to find crileria lliat might aid in idinlifyin^ 
those cases in which useful survival b probable. During thU period 
i2o6 brain tumors have been surgically verified and of these 51 proved 
to be metastatic, an incidence of 4,1 per cent. 

This series of surgically verified metastatic brain tumors has been 
separated into three major groups for study; 

Group \ t PalienU leilK no aigm or symploms auggetling metaslalic 
malignaney. 

This will include patients in whom the differentiation 
^ from primary brain tumor can be made only at operation. 

■ Group HiPalienta tcilh pmioualy knoun malignant Iftions. 

Many of tbese patients will have bad remote surgical 
treatment for their primary lesion. 

Group CrPa/ienfj with general debililalion suggeslire of tystemie 
malignant diaease. 

Significant weight loss was the common clinical finding in 
this group. 


In classifying survivals we Lave considered that all patients who 
failed to survive longer tlian one month following operation have 
“zero” sunival. Tliirty«s!x percent of the patients in this series failed 
to survive longer than one month following craniotomy. Surviial of 
less than six months Is classified as not significant for the purposes of 
Ihis study, although in particular instances survival of three, four, or 
five months may be very worth while. Of the entire series 30 per cent 
survived longer than six months, and approximately half of these 
(16 per cent) survived longer than two years. 

Table I compares the survival of patients on the basts of the three 
major groupings described above. It b quite apparent that the patients 
in Group C showing evidence of syslemalic debilitation had uniformly 
poor survival, patient in this group fbed six months following 
operation. These poor results arc not explained by raorlalily during 
the first postoperative moiitli since survivals through tliis period are 


comparable for all three groups. 

It b of interest that sursU'als in Group B proved higher than in 
Group A. Although both groups arc small in number, Ihc fact that 
patients with hnown primary malignant lesions had as safisfaefory 
survival as patients with no clinical evidence to suggest malignant 
disease b of considerable significance. It b surprising to find that even 
in tlie presence of other demonsJraWe secondary lesions by roentgeno- 
logic examination of the chest, these patients all survived longer than 

six months and in one case longer than two years. _ 

Reference to Table 2 helps to explain liiese unexpected swrnvaJs in 
the presence of known primary malignant lesions. This table compares 
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TABLE 1 


Clinical ClasslGcation 

No. of 

1 itumlh 

Longer 

6 months 

Longer 

than 

21 months 

Group I. No clinical a^oiptama or 
signs of malignanl disease. 

22 

13 

t6or«i 

(31 8%) 

4 

(18%) 

Neg. chest x-r8> 

J 

2 



Pos. chest x-ray 

t 

2 

a 


No chest x-ray 

It 

9 

* 

Group 11: Known primary malig- 
nant lesion (remote). 

12 

(67%) 

6 

(50%) 

(25%) 

Neg chest x-ray . . 

8 

■1 

- 

- 

Pog. chest x-ray. 

3 




No chest x-ray 

1 

1 



Group III: Debilitation suggesllnit 
systemic maligoant disease. 

10 

7 

(70%) 

(0%) 

(0%) 

Neg, chest x-ray 

3 

2 



Pos. chest x-ray 

6 




No chest x-ray 

1 

1 



Totals 

41* 

28 

(64%) 

(30%) 

] (16%) 


* Follow-up dala not avaitabtc tor 7 palientA 


TABLE 2 


Duration of Intractanial 
Symptoms 

No. of 

1 Ca*«s 1 

I/*nger 

than 

1 month 

Longer 1 
than 

6 months ] 

Longer 

than 

24 months 

6 weeks or less 

1 

1 

I (73%) 

1 

(6%) 

0 

3 months or more 

24 

16 

(70%) 

10 

(43 5%) 

6 

I (26%) 


survivals in terms of tiie daralioa of intracranial symptoms prior to 
surgery. Of the 15 cases with symptoms of six weeks' duration or less, 
only one patient was alive six months following craniotomy. Of the 
23 cases with symptoms of three months’ duration or longer, 10 were 
alive after six months, and 6 of these lived longer than two years. 
Again, the difference between th^ groups is not explained by higher 
mortality in the first postoperative month since survivals to that point 
are almost identical. 

It is of interest that the presence of eitlier primary or other secondary 
malignant lesions was established in 57.7 per cent of the patients in 
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Ulis series prior to surgery. In 4 additional patients a metastatic 
inlracramal lesion was strongly suspected because of marked general 
debilitation, although the primary or other secondary lesions could 
not be identified preoperatnely. Thus in approximately tno-thirds of 
this series there nas strong eridence that the intracranial s>Tnptoms 
were due to metastatic tumor. In approximately one-third there was 
no object i>e clinical evidence or symptomatology to suggest a metasta- 
tic lesion, although not all patients in this latter group nere screened 
by chest roentgenologic examination. Routine roentgenologic study of 
the chest would undoubtedly hare added to the group in which meta- 
static tumor could be considered clinicall) established. 

The site of the primary tumor in the cases in which it could be defi- 
nitely established was not unusual, except that the relatire number of 
lesions primary in the lung was less than would be anticipated from 
other studies.* Survival in relation lositcof primary lesion is tabulated 
for 30 cases in Table 3. In this small group, patients with metastasis 


TABLE 3 
ScavivAta 


Site of Primary 
Alalifoancy 

Number 

ofCavs 

1 Longer 
than 

I iDonib 

Longer 

then 

6 months 

linger 

than 

21 months 

Kidney 


4 (007c) 

4 (80%) 

3 (60%) 

Breast I 

9 

tC9%) 

3(33%) 1 

S (3S%> 

Gaslroiotealinal tract 


4(53%) 

2 (28%) 1 

2 (28%) 

Luos 1 

9 1 

6 (67%) 

0 ( 0%) 

0( 0%! 

Total 

30 1 

21 (:o%j 

9(30%) 

7 (23%) 


from primary renal tumor bad relatively much longer survival than 
any other group. From these data it is suggested that, of the four 
primary sites studied, the kidney is relativelj most favorable and the 
lung relatively least favorable for significant survival. 

Of the 37 cases in which the metastatic tumor was apparenti) 
solitary and its location could be accurately defined, 73 per cent were 
above the tentorium, and of the supratentorial lesions, two-thirds were 
in the left hemisphere. This suggests that the left carotid circulation h 
the more frequent route for metastatic seeding to the brain 

In the series of metastatic intracranial tumors studied by Globus 
and Meltrer,® onl> 10 per cent had significant papilledema. In con- 
trast, in the present series 60 per cent of the patients liad definite 
choked disks. In our eiperience survivals ha>e been significantly 
lon'^er in the group of patients without papilledema, as sliown in 
Table 4 which summarizes survival from this standpoint. 

On the basis of our experience three clinical factors will prove of 
considerable value in anticipating survival in ca«cs of metastatic brain 
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TABLE 4 
SuflTIV\LS 


Optic Di'k 1 

liOnger than 1 

Longer than 

Longer than 

1 month j 

6 montlis ' 

2 years 

“Cboketi*’ 

17 ( 60 %) 

1 

2 ( 7 %) 

"Not choked" 

16 (73%) 

10 (13%) 

5 (31%) 


tumor. These are, in order of relative importance, tlie presence or 
absence of general debilitation; l)»e duration of intracranial symptoms, 
and the presence or absence of papilledema. When these criteria are 
applied in segregating patients in whom significant survival is un- 
likely, it Is found that no patient with genera! debilitation lived six 
months following operation, and that only one paHenl with intra- 
cranial symptoms of less than six weeks’ duration was alive six months 
after operation. The ability to anticipate survival on the basis of the 
presence or absence of papilledema is less striking but significant, 
since patients without papilledema Imd three times ns many significant 
survivals as the group witli choking. Wlien these criteria arc applied in 
selecting patients in whom significant survival is probable, it is found 
that 10 patients satisfied all three factors — absence of debilitation, 
symptoms of three months’ duration or longer, and absence of papil- 
ledema. Three of these patients died during the immediate postopera- 
tive period but the remaining 7 patients all lived longer than six 
months, and 5 of them lived longer than two years. 


SUMMABY 

W e have review ed the experience of the neurosurgical department of 
the Lahey Clinic in dealing with surgically verified metastatic brain 
tumors. 

We have found three clinical factors, the presence or absence of 
general debilitation, the duration of intracranial symptoms and the 
presence or absence of papilledema to have correlation with duration of 
survival in tliese patients. 

The utilization of these factors in the evaluation and estimation of 
survival in patients with metastatic brain tumors may prove clinically 
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PREFRONTAL LOIIOTOMY 


General Impressions Based on Results in 470 Patients 
Subjected to This Procedure 

L. PopPEN, John B. Dvnes, and Preston S. Weapon 


There is, perhaps, no disease which creates greater havoc in a 
patient and his immediate family than mental disturbances. Many 
tj-pes of insanity are not amenable to psychiatric measures, even 
though considerable strides have been made in recent years by the use 
of various forma of shock tteatmcnl as an adjuvant to psychiatric 
treatment. Moniz, in 1936, first reported the results in patients whom 
he had subjected to operations on the frontal lobes in an attempt to 
ameliorate mental disorders. The dramatic changes that took place 
stimulated Freeman and Watts to institute psycliosurgery in this 
country. Under considerable criUcUm, both from psychiatrists arrd 
neurosurgeons, they continued their work and managed to convince 
others that surgery directed to tlic frontal lobes was of real value in 
many patients sutTcring from mental disorders. Other neurosurgeons 
were reluctant to carry out leukotomy since psychiatrists in many 
instances in their immediate community were strongly opposed to an 
operation that destroyed brain tissue and altered permanently the 
personality of the individual. Also, neurosurgeons hesitated to perform 
an operation which involved a technic that divided brain tissue blindly. 
Lyerly, in 1939, reported a technic whicli eliminated this objection. 
W’e have adapted his technic, h itii certain modiCcations, Freeman and 
Watts, however, have developed the blind technic to such a line point 
that they are accurate to an uncanny degree. 


Since 1943, 470 lobotomies have been performed by us. The majority 
were carried out at the Boston Psychopathic Hospital. It has been the 
opinion of one of us (J. L. P.) Ilial the major role in the surgical treat- 
ment of mental disorders must be played by competent psjehiatrists. 
Only a few% if any, neurosurgeons are properly equipped to decide as 
to the relative merits of conservative measures versus surgical treat- 
ment in an individual parienl. The neurosurgeon does not have the 
time nor the traimng to study the patient’s mental aberrations thor- 
oughly before treatment is instituted. Since many patients are not 
cured by lobotomy they must necessarily have continued guidance bv 
the psychiatrist. It is, therefore, the duty of the neurosurgeon to per 
form the operation as safely and as adequately as possible and in a 
measure, act solely as a tcchmcian. In being a technician, however, he 
must not ose sight of the fact tliat the function of the frontal lobes 
must be clarified if at all possible. Since the operation allows one to 
carry out ph>siologie sludH's, it is necessary to make available perti- 
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nentdata before operation, during operation and following operation. 
We have been particularly fortunate in having the majority of these 
patients carefully studied, not only from the psychiatric standpoint 
but also the physiologic and anatomical aspects, by Dr. Solomon and 
bis associates at the Boston Psycbopatltic Hospital. 

In general, the indications for psychosurgery are involutional mel- 
ancholias, agitated depressions, severe obsessive compulsive states, 
paranoid dementia praecox, catatonic dementia praecox, criminal 
psychopaths, kleptomaniacs, sexual perversions, these given in se- 
quence roughly as to the good results obtained. Since lobotomy relieves 
tension, self concern, fear and depression, it is evident that the patient 
aiHictcd with any of the above conditions actually is tortured by self 
concern over his condition. It naturally would be dilEcuIt in a patient 
suffering from a catatonic dementia praecox to determine vvhether he 
is concerned over his condition or not, because of his mutism. However, 
any patient who has a major complaint by which he is tortured is at 
least in a position to obtain relief by lobotomy. Perverts, kleptomaniacs 
or criminab wjio are not concerned over their mbdeeds probably will 
not be helped by this operation. The patient least likely to be helped 
is one who b opalhelic toward hb condition or has no major com- 
plaints. The breaking down of the mental disorders in a diagnostic 
category may not, therefore, be of great help in determining the suit- 
ability of the patient for operalion. 

[x>botomy b indicated in certain patients with intractable pain. 


Highteen patients have had (obotomy for pain, with or witiiout mor- 
phine addiction. These patients lose all fear of pain or death. It is well 
known that patients with inoperable malignancies feel that each newly 
developed pain or discomfort suggests that death is tJiat much closer, 
and for that reason the pain and fear of death become intolerable. 
Follow ing lobotomy, he is not concerned either about the pain or death. 
His anxiety and fear of impending death from cancer is dissipated, 
therefore making liis remaining days more comfortable. Incontinence 
may occur more frequently following cordotomy than lobotomy. Much 
can be said for lobotomy inpatients who Lave nothing to look forward 
to but pain and death. This type of surgery should not be i^tituted 
unless tlie entire situation lias been discussed with the patient's imme- 
diate relatives. It is important that the patient's finances are in order 
since he will Jive in the iinmeiJiate present following the operation and 
his foresight as well as his insight may be blunted. The legal respon- 
sibility of a patient following lobotomy has not been established, but 
it is our opinion that the patient and his family should be informed of 
the change that will occur in hb personality so that proper safeguards 
mi'^ht be instituted prior to operation. In none of the patients has it 
been neoessary to resort to narcotics for pain following lobotomy even 
thouch it had been necessary to prescribe large doses of narcotics at 
frequent intervals before operation. It is conceivable that the life of 
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the patient subjected to lobotomy because of malignancy may be pro- 
longed since in many instances narcotics rather than malignancy were 
the cause of the lack of appetite and loss of weight. 

In order that opinions may be formwl as to the results obtained by 
lobotomy, it is necessary to inslilulc routine studies os well as special- 
ized investigations before surgery’ is undertaken: a complete physical 
examination, laboratory studies including blood and urinalysis, glucose 
tolerance, electrocardiograms and electroencephalograms in selected 
cases, blood pressure studies, carotid sinus stimulation, spinal fluid 
studies and psychometric sur\cy. These studies must be recorded 
before operation if an accurate comparison is to be made following 
leukotomy. Only in this manner can valid deductions be made as to 
the function of tlic frontal lobes. 

The operation* is carriedout under inlravenouspcnlolhal anesthesia. 
Two sagittal incisions are made in each frontal area and a I inch button 
of bone is removed thiougli each incision by means of a specially built 
trephine.* The frontal lobe's are then separated from the rest of the 
brain, w ith the exception of small portions of the cortex and the blood 
supply , under direct vision (Figs. 216 and 217). If, of course, the blood 
supply were interfered with during operation, brain tissue distal to the 
frontal lobes would be alTccted and, therefore, the function of the fron- 
tal lobes could not be as accurnicly studied. Tiic buttons of bone arc 
replaced and the scalp incisions are closed. The entire operation takes 
approximately one half hour. 

The immediate postoperative course is usually smooth, the patient 
wakening from the anesthesia well oriented and coopetatlve. It is nec- 
essary to keep the patient well oxygenated during his recovery from 
the anesthetic agent. On the second or third day the patient may be 
somewhat oblund and less oriented, no doubt due to cerebral edema 
from the operative interference. The body temperature may be elevated 
at times to a degree that infection is suspected. Chemotherapy may 
be instituted unnecessarily. TIte spinal fluid pressure may be consider- 
ably elevated for several days following operation with blood noted in 


the spinal fluid and an increase in the white cells. It is, perhaps, wise 
to lower the spinal fluid pressure periodically if this occurs. 

Se\ oral stitch infections have occurred, necessitating removal of bone 
buttons in 7 patients. Five operative deaths have taken place in these 
470 patients. Three patients died within two weeks following operation, 
one on the seventh postoperative day from convulsions caused by ari 
unsuspected hemorrhage into the site of operation, and another ten 
days following operation from either pulmonary edema or aspiration 
The autopsy revealed no intracranial cause for death. The third patient 
died two weeks following operation from cerebral edema and hemor 
thage. This patiem had a changed blood picture, the bleeding time 
being greatly meteasef Tn o other deaths must be classified as a result 
ot operation; one patient died four months after operation during n 
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convulsion and autopsy revealed a brain abscess in the site of the 
leukotomy. . ^ 

Postoperative convulsion has been a hazard. Ten per cent ol patients 
have had one convulsion or more following operation. Greenblatl, at 
the Boston Psychopathic Hospital, in performing electro-enrephalo- 



^.lients ''l‘» “ " 

„aves were with the b™in waves eradually relummB to 

operation m ^ po,jonts wbo developed convulsions 50 

‘S”bK"orin’l brain wa^is before operstionnndapproinmaM 

S per cent °?"r the dementia praecos patients obtained good 
'"^'“‘>7“r.“aS e to r5u?a to“ork and make a living. Tliirtyaeven 
results ana were >n> 
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per cent had fair results, with remission of tlieir s>tnptotns, and were 
more easily managed. Forty per cent had results; tUcir cond.t.ou 
remained unchanged. Three per cent of tins (P'oup died. 

The results in the patients with involutional melancholias were quite 
fa>orable. Fifty-fne per cent showed pood results, 33 per cent fair 
results, and llie remainder were uncliangecL 



Fig 217. — Tlie etlenl of tlie Ji\ Mon nT brain lh««e at tlie completion of operation 


The results in the agitated depreSMons in the aged have proved to 
he gratifying in most instances. Tliese x>atients tolerated the operation 
well, even though cerebrocanliOTascular ciianges were advanced. 

It is only fair to state that in the first two years only the patients 
with ^e^> severe disorders who had been institutionalized for many 
years, w ere subjected to operation. Tliis accounts, of course, for many 
of the poor results in the dementia praecox group. 

Several patients were subjccterl to leukotomy wiio had Uypertensi\e 
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encephalotomy and diabetes with mental changes. This was done in 
an effort to alter the central contributing mechanism for both of these 
disorders. Early results seemed encouraging. The symptoms, however, 
returned to their preoperative levels within a few tveehs or months. 

TOM.tlEVT 

In our experience the duration of the disease or the age of the patient 
has not been as great a factor in the results obtained as the degree of 
tension, anxiety, fear and selfconccrn that was present. In other words, 
psychosurgerj- is of no great value in patients who are not concerned 
about their problems. The patients, following operation, are compla- 
cent, self-satisCed, readily satisfied with tlieir environment; they ma> 
be easily upset at interference with their wishes. Tiic patient's intelli- 
gence, his capacity for adjustment and his initiative before operation, 
however, largely determir»e the amount of stimulation and prodding 
necessary for readjustment. TI>e degree of improvement in initiative 
depends, therefore, on the amount of reeducation instituted. In order 
to obtain the maximal results, it u necessary for the patient’s family to 
have sufficient interest and understanding to liclp in tlie process of 
readjustment, and for that reason psychiatric aid is usually of the 
greatest importance and value in the altcmplcd rehabilitation of the 
patient following lobotomy. 

It has been discouraging to find that a return of preoperative status 
of hypertension and diabetes 'has taken place follow ing lobotomy In 
patients whose early results seemed promising. At the present time 
studies are being carried out by direct stimulation of small areas of the 
brain in the region of the leukotomy, including the anterior caudate 
nucleus, corpus callosum and hypothalamic area, during which time 
recordings of the blood pressure, pulse, respiration and blood studies 
are made. Certainly, it vvould seem that an operation that could be 
directed toward the central regulatory system would be tlie logical 
method of attacking the problems of hypertension and diabe tes, if such 
conditions can be changed by surgery. 

ft is our opinion that lobotomy is a valuable adjuvant in the tre.it- 
ment of certain serious mental disturbances. 
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DE OUERVA-IN’S DISEASE: STEXOSING TENDOVAGINITIS 
O^TR THE RADIAL S'n'LOID 

G. EDMU^D Hacgart and Earl K. Winter 

In the differential diagnosis of persistent wrist pain the possibility 
of de Quervain’s disease or stenosing tendovaginitis over the radial 
styloid should be kept in mind. Tliis is particularly true if the onset of 
sjmptoms is relatively gradual, in liie absence of trauma and if the 
patient has occasion to use the band cvccssively. Since the original 
article by de Quervain there have boon repeated references in the 
literature* ’ * but in spite of tlm fact it would appear that knowledge 
of this condition is not widespread. 

ANVTOMV ANI> PATHOLOOV 

Stenosing tcndovaginilisover the radial styloid is the result of marked 
hyperplasia and thickening of the sheath which envelops the tendons 
of the abductor pollicis longus and extensor pollicis brevis as they pass 
througii a contmon tunnel in a bony groove over the radial styloid 
beneath the dorsal carpal ligament. Figure 218 illustrates the signifi- 
cant anatom) of this region. As pointed out by Philip C. Potter, it is 
quite possible that the primary pathologic change may well be limited 
to the dorsal ligament and that the variations from normal which are 
encountered in the sheath and tendons are secondary. It is likewise to 
be kept in mind that in the position of full abduction of the thumb 
these tendons exert a considerable pull on the distal end of the radial 
compartment and, furthermore, the direction of this pull is at right 
angles to the long axis thereof. Hence, the tendon sheath is squeezed 
between the dorsal surface of the tendons and the dorsal ligament. 
Furthermore, it is to be noted that the tendon of the abductor pollicis 
longus is inserted into the lateral aspect of the base of the first meta- 
carpal wliile that of the extensor pollicis brevis is inserted into the 
dorsum of the base of tiie proximal phalanx of the thumb, so that the 
divergence of these tendons additionally tends to cause tension to be 
exerted on the sheath in the position of wrist extension and abduction 
of the thumb. 

At operation, the tendon sheath is hyperplastic and often markedly 
thickened, thus constricting the underlying tendons and interfering 
with their normal gliding motion. Three of the patients operated on 
had definite granulation tissue covering the tendons and adhesions 
between the sheath and the tendons. In another patient there was 
ob\oous flattening and constriction of the tendon as it passed under the 
ligament. 
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Hoenlgenograma have been con^tentJy negative save /or one paflenl 
lu whom there was a suggestion of some sliglit periosteal reaction 
mer ttie lateral aspect of the styloid process directly underneath the 
tendons. In no instance w as calcification obsers ed adjacent to the bone. 



Fig 218 — The tendons of the abdurlor lon^us and e;(leruor hrevis poUiciH, 
covered by their ajworial sheath. pasaiDp upward beneath the dorsal carpal li;a- 
ineDl. It b thi4 part of the ligament wbicb is d<«ided at operation. Note the cu- 
taneous branch of the radial nerve wMcb mutt be preaertcd. 

CI.INJC41. cqimSE ex-\^u.v\tiov 
A ll of the patients in this series were women, a fact which has pre- 
viously been stressed by pracfically atl writers on the subject. 

In the majority of Instances the symptoms were of gradual onset over 
a period of weeks or raontfis withoat any known definite trauma. 
Without exception, all patients had been engaged in some manual 
occupation necessitating over-use of the ertcnsor and abductor thumb 
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muscles. One individual had received a sharp blow over the region of 
tlie wrist two to three weeks before onset of symptoms which may Ijave 
been a factor in causing the development of this condition. There is at 
first an aching discomfort, later becoming a pain, often very severe, 
localizing in the region of the radial styloid and, in some instances, 
extending into the hand and up the adjacent forearm- At an early stage 
the patient notices definite weakness of the thumb as well as pain 
associated with movement of the thumb. 

On clinical examination there may or may not be a local swelling 
over the lateral aspect of the radial styloid but there is consistently 
localized tenderness in this region on firm pressure, especially in the 
distal portion of the coinparinient containing the tendons, which, as 
noted in the anatomical diagram, fonn the lower margin of the anatom- 
ical snuff box. A sery satisfactory diagnostic sign, as indicated by 
Finkelstein, Is that of having the patient place the thumb in the hollow 
of the palm, gripping it with the fingers, and with tlie hand in this 
position, force the hand into ulnar deviation, which motion causes 
exquisite pain referred to the region of the lower end of the radius. 
In a few of our patients, while no swelling was visible, palpation not 
only exhibited the tenderness described but also there was evidence of 
a firm, hard mass over tlie radial styloid. 

An interesting variant of tins condition is described by Zadek in 
which the slenosing tendovaginitis involves the tendon of the flexor 
polllcis loDgus and causes a fixed flexion deformity of the intcrphalan- 
geal joint. 

•ntE-miENT 

Conservative treatment in our liands l»as not been successful in 
relieving tlie symptoms. We were forced to carry it out in 2 patients 
before they in turn finally agreed to surgery. It comprises applying a 
plaster cast to the entire thumb and extending from the middle 
crease of the palm up to the mid forearm, holding the thumb in abiluc- 
lion and extension. This will relieve symptoms at the time but even 
when such treatment is carried on for many weeks, once the cast is 
removed the symptoms recur. 

Consequently . it is our belief lliat surgery is far and aw ay the most 
satisfactory and definitive therapy. It should he performed under a 
tourniquet and comprises a small longitudinal incision over the 
lateral aspect of the radial styloid, taking particular care to preserve 
the small cutaneous branch of the radial nerve (Fig. 218), which the 
bloodless field makes easily fcaable. The carpal ligament and the ten- 
don sheath are then incised. Because there was such marked local 
reaction, in all our cases a portion of the ligament was also removed as 
well ns the hyperplastic synovial membrane surrounding the tendon. 
This procedure releases pressure on the tendons and thereafter allows 
them to glide freely in their groove. The wound is closed in the ns.ial 
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manner, a small pressure dressing applied and in tnenty-fourhours the 
patient started on active motion of the thumb. 

Without exception, the results have been most satisfactory and the 
10 patients operated on have remained asymptomatic throughout a 
follow-up period ranging from eight years to twenty-three months. 

In one patient who developed symptoms in the opposite wrist three 
years after rapid complete recovery from operation on the wrist 
originally involved, roentgen therapy was attempted. Tills is men- 
tioned only to be condemned because in this individual at operation on 
the second wrist, there was marked scarringand fibrosis of the ligament 
and the tendon sheaths, making the surgical procedure considerably 
more difficult than was true of the urist first operated on. 

SU.MMARY 

De Quervain*s disease or stenosing tendovaginitis over the radial 
styloid should always be considered in the differential diagnosis of 
painful wrist. The diagnosis is not diiCcult if the possibility is Kept in 
mind, particularly if there Is marked pain on movement of the timmh 
with localized tenderness over the lateral aspect of the radial styloid. 
Frequently there is also evidence of induration. The onset usually is 
gradual and there may or may not be discernible swelling. Treatment 
is surgical, with Incision of the dorsal carpal ligament and tendon 
sheath of the extensor polltcis brevis and abduefor polh'cis longus w ith 
or without excision of hyperplastic tissue, i« turn to be followed b> 
early active mclhn. 
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During the war years the treatment of osteomyelitis was con- 
siderably advanced. The greatest contribution, obviously, has been 
the introduction and, in the latter part of the war, the wide use of 
penicillin. This has permitted primary closure to be done mote success- 
fully than with the sulfonamides which first permitted this improve- 
ment in technic. 

The nert most important conltibulion has been the use of small bone 
grafts in the obliteration of osteomyelitic cavities. Soft, cancellous 
iliac bone has proved ideal for this purpose. Before bone chips were 
used, cavities directly under these skin flaps often gave rise to sinus 
formation. The use of multiple bone chips has also permitted the more 
radical removal of infected bone, tlius aiding in the prevention of 
pathologic fractures. ^Yhile bone defects in sites well covered with 
muscle cause liUlc ditTiculty in liealing, large defects in exposed bone, 
for example, the subcutaneous surface of the tibia, frequently cause 
primary closure failures because of loss of substance beneath the skin 
flaps. 

The war has also brought about a much wider use of skin grafting 
procedures in dealing with ostcomyclUis. Split thickness grafts have 
been used both for permanent covering for exposed bone end also for 
temporary covering, to be later replac^ by pedicle Daps. Split thick- 
ness grafts arc used as well to cover defects made by relaxing incisions. 
Also, filling bone defects with muscle transplants is a valuable means 
of obliterating dead spaces. 

The above methods of dealing with chronic osteomyelitis in long 
bones in which nonunion has occurred greatly hasten the clearing up 
of the infection so that reconstructive bone grafting can be employed 
at a much shorter interval after infection than ever before. 

In spite of these great advances, chronic osteomyelitis remains a 
problem in both civilian and military practice. The orthopedist is still 
called upon to treat many of these patients, most of whom have had 
one or more previous operative procedures. 

rnEPAIUTlON OF PATIENT 

The first step in the treatment of chronic osteomyelitis with sinus 
formation is bacteriologic. Tlic organism or organisms present are 
cultured for identification as well as for determination of penicillin 
sensitivity. If the organistn h not penicillin-resistant, the patient 
receives 40,000 units of penvdllin every three houre, making a total of 
320,000 units of penicillin for each twenty-four hour period. This is 
continued for at least four days before operation, 
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The next step in the preparation of the patient is the delineation of 
the ramiGcations of the sinus tract by the roentgenogram. The sinus 
tract is injected with diodrast forcibly introduced by means of a syringe 
with a large extended nozzle so that the operator's hands are out of 
the x-ray field; the nozzle is held tightly against the sinus mouth, thus 
permitting the complete extent of large sinuses with their bony con- 
nections to be visualized by the opaque medium. Immediately after 
the diodrast injection, stereoscopic roentgenograms are taken in both 
the anteroposterior and the lateral planes. 


OPEItATJON 


The operation is performed a few days later, preferably under a 
tourniquet, as the extent of bone necrosis may be determined with 
much greater accuracy in a dry field. 

The skin cicatrix, the sinus tract and the surrounding scar tissue are 
excised as completely as possible. With primary closure, if healthy 
soft tissue can be apposed to healthy soft tissue rather than to avascu- 
lar scar tissue, primary beating is aided unless there is too much 
tension. In a number of cases sinus tracts were present for years 
without any bone involvement or disease. Such sinus tracts are rela- 
tively easy to excise and close. When, however, the sinus, as it usually 
does, enters the bone, then the operation must be more extensive. 
Cortical bone is removed with gouge and chisel untU the cavity beneath 
is well exposed. The contents, which may be necrotic bone, sequestrum, 
infected granulation tissue or purulent material, are removed until 
healthy bleeding bone is reached. The overhanging angles of the cavity 
or cavities are then removed so that the bone is “saucerized." Deeply 
placed bone defects are not filled with bone chips unless the strength 
of the long bone has been seriously Impaired. The bone defect is made 
smooth, washed, and all bits of bone debris are removed. At this 
point in the operation the tourniquet is removed. If there is extensive 
bone bleeding, gelfoam is employed as a coagulant to line the bone 
cavity whenever needed. Bleeding in the soft tissue is coagrilated 
electrically. A meticulous closure is then performed, giving the bone as 
completeprotectionandcoveringwiih muscle, fascia and subcutaneous 
tissue as is possible. No sulfonamides or peulcillin are used in the 
wound locally unless bone chips are employed. The deeper layers are 
closed with interrupted chromic catgut as fine as is possible, and the 
skin is closed with stainless steel wire, gauge 24. A sterile dressing is 
then employed with firm pressure over the wound, and the extremity 
is immobilized in a well-padded drcular plaster. Upon return of the 
patient to bed the part i> elevated. 

POSTOFERATHT CARE 


P Innpratively the full dose of penicillin is continued for a minirouci 
jieri^ of ten days! and at this time the cast and the stainless steel skin 
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sutures are removed. If the wound is well healed, if there are no signs 
o( inflammation, and if there is no fever, the penicillin is stopped. 
However, if signs of inflammation continue, the penicillin and immo- 
bilization should be continued for a longer period. Early immobiliza- 
tion whenever possible minimizes metabolic disturbances in the 
extremity and permits earlier and fuller restoration of function. If bone 
grdfls are to be used, a single stage operation is employed as skin re- 
traction makes closure of flaps more diflicult wlien multiple stage opera- 
tions are carried out. Iliac bone grafu are taken by a separate surgical 
team, the usual site being the anterior or posterior wings of the ilium. 
In some instances when even more bone has been required, it has been 
obtained from the head of the tibia. Iliac bone is split into small 
fragments like match sticks, ideally 2 to 3 mm. in diameter and as 
long as possible. It has been demonstrated that the cariccllous bone 
has greater resistance to infection than cortical bone. Originally, the 
bone chips were moistened with 2 to 3 cc. of saline solution containing 
30,000 units of penicillin and 1 gm. of sodium sulfatbiazole. More 
recently, penicillin alone has been employed. We agree with Serjeant 
that the chips should be packed loosely and that they should cover the 
beveled margins of the defect. 

Primary closure of skin defects after excision of scar and sinuses is 
essential, either by undermining the good skin on both sides, even to 
carrying the undercutting all around the limb, or by tl>e use of multiple 
releasing incisions. Tension must be avoided to obtain success. The 
defects made by the relaxing incisions are covered by split thickness 
grafts, cut with the Paget dermatome, as the final step in the single 
stage procedure. Closures without tension have the added advantage 
of not impairing the circulation in the distal portion of the extremity. 

ANALYSIS OF CASES 

In the two-year period from July 1, 1945, to July 1, 1947, 30 patients 
have been operated on at the clinic by the above-described technics. 
The predominating organism in this scries was the Staphylococcus 
aureus. The next most common waa the hemolytic Staphylococcus 
aureus. Hemolytic streptococcus was present in 1 case and Fried- 
lander’s bacillus in 1 case. 

Of the 30 patients only 2 failed to heak One of these patients had a 
very extensive osteomyelitis involving nearly all of the femoral shaft, 
in which the Friedlander bacillus infection did not respond to the 
sulfonamide drugs nor to either penicillin or streptomycin, and this 
case finally came to amputation. In the other case, that of a middle- 
aged man, a Staphylococcus aureus infection of the lower tibial shaft 
recurred, probably because of inadequate saucerization. 

The tibia was the bone most frequently involved, with 11 cases The 
femur was involved in W cases, the humerus in 5, the bones of the 
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han^ and feet m 3, and the following irere involved in I case; iiium 
pubic bone, sternum and spine. The chronicity of the cases in this 
senes IS noteworthy. The durationof symptoms varied from six weeks 
to thirty-six years, with an average duration of the osteomyelitis of 
mne and a half years, fn one case, the sinus had drained continuously 
for thirty-six years. 


Fig, 219 (Case 1 % — Extensive caWucioa aed abvess formation invotWo; entire 
wing of right iiium due to Slapb)lococcus aureus. 


Case 1. — This 15-year.oJ<i boy entered the clinic complaining of pain in the 
hip and low bach region of one and one>balf yean* duration foUowiog a fall when 
be slipped on the icc. This fall was followed by an acute illness, with high fever 
and defirium, and he was hospitalized elsewhere fur what was said to be a strepto- 
coccic blood stream infection. lie was treated there with 2,000,000 units of peni- 
cillin and concomitant suifadiazDie. He apparently recovered without operative 
intervention. 

IVhen be was seen in the clinic a year and a half later, the boy was both 
chronically and acutely ill, with a large abscess over the posterior ilium on the 
rii'ht. Tbe sedimentation rate was 99. Tbe Uiutn was exiensiveJy involved with 
osteomyelitis (Fig. 219). 

\spiration of the abscess showed Staphylococcus aureus. After one weei of 
penicillin therapy the eulire wing of tbe aium was resected A very extensive 
osteomyelitic abscess was found, wjlb three large apertures through tbe iJiuin 
A copious amount of necrotic tissue was present. An anterior pocket extended 
down to the re-Koa of the oblaralcr fosse, and a posterior pocket extended to the 
sacro-iliac joint and to the greater sciatic notch. The w^nd was closed primarily 
and pem-ci^ was given for two weeks posMperalively. The wound healed without 
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incident and has remained healed to the pr^t Uma. one ^ear ^ler 
•«lh<wt lecurrence. He ha* gained 60 pound* .inee the operation. Figure 220 shows 
the postoperative result. 

Case 2 —This 48->ear-old man came to the clinic in August 1947, complaining 
of a recurrently draining sinus in the left flank following a staphylococcic seplicemja 
with wUch he was desperately iTl in 1937. neceoUy. signs of an epiduial abscess 



Hg. 220 (Case ly— Ttesection of right iliac wing with peniciUia therapy and 
primary closure resulted in cure. 


bad developed, with complete sensory and motor paralysis, except for the bladder, 
below tbe fourth lumbar segment. 

Roentgenologic examinatioD with diodrast injection of the sinus showed an 
irregularly btaochiog tract which extended deeply and posteriorly to tbe level 
of the eleventh dorsal segment. Bacteriologic examination revealed Staphylococcus 
aureus The roentgenograms also showed anosteomyelitisof tbe transverse process 
of the Erst lumbar vertebra 

On August 19. 1917, a lamineciomy was performed by the neurosurgical depart- 
menl from the tenth dorsal to the second lumbar segment. No frank infection was 
found Tbe laminectomy relieved the cord pressure signs. 

The wound healed uneventfully and September 3. 19 17. a costotransversectotny, 
twelfth dorsal and first lumbar, was done, with excision of the osteomyelitic sinus 
tract An abscess cavity was found anterior to the transverse process of the first 
lumbar vertebra. 
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»*"■« a^ter the operation. Tl.e 

wound healed uneventfuUy. We has had no evidence of recurrence. 

Case 3.— Thia 32-year^ld man entered the clinic because of a large draining 
w un over the upper left tibia. This followed a compound fracture in lP3i due 
to an automobile accident. Because of the marked infection, the plate originaUy 



Fig 221 (Case 3). — Osteomyelitis of the tibia following compound fracture, treated 
by block dUaectioQ of infected Lone and aplit thickness akin graft, 
used was removed. Union was secured by 1936, but since that time he bad an 
active onus (Fig. 221). 

On examinalioa there was a very extensive depressed scarred area Over the 
face of the upper right tibia. The aurrmiading akin was reddened and inflamed. 
There was anindolent ulcer, measuring 4 by 4 cid.. in the upper part of this depres- 
sion which contained a sinus, sritb bare bone exposed. The iotection wee not deep, 
but invohed the exposed face of the bone ia the large indolent ulcer. 

In Kovember 19t6 a left larnbar ayoip»theclorai> was done by the Depsriinent 
of Neurosurgery to increase the circulation of the part end promote healing There 
was a good increase of warmth in the extremity MJowing ihU procedure. 
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Od Noverobet 20, 19i6. saMcetii«l5onot the left tibia was performed with block 
eicision of the scar tissue. Because of the large akin defect, primary clwure was 
impossible. Six days later. Ibe wound edges were again debnded and a spbt thick- 
ness graft was placed in the detect The lake was only partial because of infection. 



Fig. 222. Fig. 223. 

Fig 222 (Case 4). — Osteomyelitis aod destroction of knee Joint following gunshot 
wound. InstruoieDt with Urge ootile Cor dtodrast injection is shown. 

Fig 223 (Case 4).— Healing was achieved by sequestrectomy, saucerization, 
implantation of iliac bone grafts and primary closure. 

following which line peroxide dtesMftgs were used, together with a sponge rubber 
pad over the ulcer. This was continued (or five weeks and in this period the tilcer 
rapidly healed until at discharge healing was complete. This lesion has remained 
healed tor over one year. 

Case 4 — This 31-year-oId white man was first seen in consultation in March 
1912. lie had sustained an extensive gunshot wound of the tight knee in December 
1938. The arUculst surfaces of both femur and tilaa were largely destroyed. Cir- 
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culation and sensation in tlie extremity were impaired but survived tie accident. 
Primary debridement, employing the Orr technic with immobilization in plaster, 
atfowed the wound to heal incompletely. A sinus persisted anteriorly, from which 
there was an intermittent purulent discharge. The patient developed bowing of the 
knee posteriorly and laterally desinte tbeuse c^a walking caliper. 

Setpieslrectomy and sulfonamide therapy in March 1911 had resulted in 
dwreased discharge with continued pain in the extremity. Flexion of the knee was 
still possible through a range of 10 to IS degrees from full extension. In addition, 
there was a large ulcer about the moath of the sinus. An attempt to eradicate the 
infection and fuse the knee was advised 

The patient returned to the cUnic in Pebniary 1946 (Fig. 222), still complaining 
of pain in the knee and discharge from the sinus On examination, the knee was 
essentially unchanged, despite various operative procedures which had been carried 
out elsewhere in the interim. 

The patient, thereafter, was admitted to the hospital on three occasions in 
19 16 and 1947. Saucerizalion of the bone defect, removal of sequestra end grafting 
with cancellous bone chips resulted in fusion of the knee and healing of the sinus 
(Fig. 223). 

It is of interest that primary saucerization in July 1946 sUowed a cavity to 
remain over which the skin (laps could not be closed without allowing "tenting" 
to occur, even though radical removal of the sclerotic bony margin of the cavity 
end the use of bone chips permitted closure, it was thought, without undue tension 
The wound was healed when the plaster was removed after three months. Further 
discharge, however, occurred on two occasions. The scar wag subsequently excised 
and closure was achieved with the use of reladiig incisions which were closed with 
immediate split thickness skin grafts In January 1947. The minute sinua in the 
original area ilnally healed in March 1947. 

The patient returned to heavy construction work in July 1947 with the knee 
clinically and radiologically fused. Itlioimal discomfort remained when the patient 
was excessively fatigued There has been no recurrence of discharge. There is 
no evidence of activity of the infection at the present time 


REFERENCES 

1. Buchinan, J. and Blair, J. E • PenkSUa in treatment of chroziic osteomyelitis, 

preliminary report Arch Surg., 5f-8l-92 (Sept ) 1913. 

2. Coleman, H. RI , Bateman, J. E . Dale. G. M. and Starr, D. E : Cancellous 

hone grafts for infected booe defects; single augc procedure. Sarg . Gynec. 
& Obst . W;392-398 (Sept.) 1946. 

3. Horwitz, T. and Lambert, R G : Chronic osteomyelitis complicating war 

compound fractures Surg, Cyoec. & ObsL, 82'573-57B (May) 1946 

4. KeUy, n. P . Rosati, L M and Morray.R. A : Traumatic osteomyelitis; use of 

skin grafts; technic and results. Ann. Surg . f?2.'l-ll (July) 1945. 

5 Kefiv R. P: Rosati. L. M. and Muiray, JL A.: Traumatic osteomyelitis; use of 
skin grafts; Bubsequent treatment. Ann Sarg., f2J 688-697 (Apr.) 1946 
A xr,.ireIvAv G J : Early secondary rdosore following saucerization for chronic 
infection of bone; preliminary report J. Bone A Joint Surg . 2f 241-243 


infection o 

(Apr.) 1946 . . 

7 OiT H. W.: Early healing in chronic oaleomyrfilis and c 
J.’a.M.A., /2d.-I0»5 (Aug. 4) 1945. 


npound fractures. 



CHRONIC OSTEOMYELITIS 829 

8. Sarjeant. T. R.: Treatment of defects of ions bones by cancellous chip bone 

grafts. Canad. 54-119-12I (Feb.) 1916. 

9. Stark. W. J.: Use of pedicled muscle flaps in surgical treatment of chronic 

osteomyelitis resulting from compound fractures J. Bone &, Joint Surg., 
2«:343-850 (Apt.) 19 16. 

10. tVeeden, IV. M, and Stein, If. D : Espericnces with injuries and diseases of 
bone in World War ft Ann. Surg.. /J2.-23-28 (July) 1945. 




ANESTHESIA FOR UPPER ABDOMINAL SURGERY 
Epvmm 1L Ruzicka 

The ever-widening lioriron of modem surgery is due to develop- 
ments in anestUesia as well as to tlie increasing skill of the surgeon. 
Among the important considerations before any operative procedure 
is attempted are the comfort and safety of the patient and the operat- 
ing conditions under which he must work. These factors assume major 
importance when surgical procedures in the upper part of the abdomen 
are necessarj’. Operative procedures such as those done on the pancreas 
and biliary tract require the utmost care and consideration. Nicholson* 
has carefuDy considered the problems which may arise in these patients. 
These details may be summarized under the headings of "preoperative 
preparation" and ‘'prcmedicalion." 

TREOPEUATINX TKEPARATION 

Inpatients with biliary tract disease, irreversible pathologic changes, 
such as arteriosclerosis and hypertension, are often present. Otlier 
complications may be treated. Tlie obese patient should be reduced. 
Vitamins A, B complex, C and IC should be given to patients with 
vitamin deficiencies. Diabetes should be under control. Respiratory 
and urinary tract infections must be eliminated if present. Iron, liver 
and transfusions should be given if necessary. Very important is the 
attempt to repair a damaged liver by feeding the patient a high car- 
bohydrate, high protein, low fat diet. More emphasis should be placed 
on diet than on intravenous administration of glucose to restore the 
damaged liver. 

The jaundiced patient offers special problems, Yitamin K and oral 
administration of bile salts may be necessary to make the prothrombin 
time approach 100 per cent of normal. Wljen a reversal of the albumin- 
globulin ratio exists along uilli a reduction in serum protein, high 
protein diet, intravenous amino acids and blood plasma are necessary 
to restore the serum protein to between 6 and 8 gm. per 100 cc. 

In the presence of an external biliary fistula, abnormal blood calcium 
and phosphorus levels may be expected. Vitamin D and intravenous 
and oral calcium are useful in correcting this condition. 

Preoperative serum biliiulnn should be determined in patients wth 
obstructed livers. The nonprolcin nitrogen should be determined also 
and, if elevated, returned to normal. Progress in treating an obstructed 
liver may be gauged by repealed serum bilirubin determinations if 
necessary. 

l’RE>IEDIC.\T10N 

Preoperative medication serves the purpose of allaying apprehen- 
sion, reducing metabolic activity and perhaps producing amnesia 
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This may usually be accomplished with varying doses of pantopan 
scopolamine and a Bhort-acling barbiturate. The good risk patient 
under 50 years of age may receive pantopan, grain, and scopolamine. 
Ms 0 grain, subcutaneously two hours before operation and 3 grains of 
a short-acting barbiturate orally one hour before operation. The doses 
are reduced for older and weaker patients. A patient over 60 is not 
given a barbiturate. It is safer to be conservative In ordering preopera- 
tive medication for patients with liver di^ase. If necessary, additional 
medication may be given easily by the intravenous route in the operat- 
ing room. 

Jaundiced patients should receive only small doses of opiates and no 
barbiturates. When severe liver damage is suspected, it may be best to 
have no preoperative medication. Even small doses of premedication 
may result in profound narcosis and coma in these patients, 

INTlUVesoUS FLUID THERAPY 

It is well to consider the method of administering fluids to patients 
undergoing surgical procedures in the upper abdomen. Tbe surgeon 
needs exposure and room to work. The use of an armboard sad the 
right or left antecubital vein for the administration of intravenous 
fluids IS a satisfactory procedure. Better suited to upper abdominal 
surgery, however, is the use of fool, ankle or leg veins. These veins 
usually may be easily idenUlied and the needle securely taped in place. 
There is then no undue crowding of the anesthetic and surgical pro- 
cedures in one small area. The nc^le is more likely to remain securely 
in place in the ankle and is also easily accessible if adjustments need to 
be made. The accompanying illustrations demonstrate the use of veins 
in tbe ankle, leg or foot (Figa. 224 and 225), Also illustrated is the 
method for adding supplementary anesthetics or any other intravenous 
medication which may become necessarj' during the course of the 
surgical procedure. 

Intravenous fluids must be administered during operation on the 
upper part of the abdomen. It is rare, indeed, that this type of surgery 
is done without use of a blood transfusion. It has become the custom, 
therefore, to begin intravenous fluid therapy with normal saline solu- 
tion. This is chosen because the addition of blood to glucose solutions ' 
has on occasions been noted to cause clumping of the red blood cells. 
When physiologic saline solution is being used blood may be added to 
the intravenous set-up without delay. At the completion of the trans- 
fusion. any remaining blood cells may be washed through the set-up 
with normal saline solution and then glucose added if desired. 

Emergency drugs, such as ephedrine. pitressin, neosynephrm and 
procaine, may be given through tbe intravenous tubing at any time 
and with very little delay. 
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Fig. 32 1, — A method (or administration of intravenous fluid, supplementary 
anesthetic agent or emergency drugs Note U>o freedom of novemenl protided the 
anesthesiologist and the surgical team when l>otb arms are at the side oKhe patient. 
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MODIFICATION OF THE SPINAL ANESTHESIA SOLUTION 
Tlie method of anesthesia must be as carefully considered as the 
preparation of the patient. All things being equal, spinal anesthesia is 
the choice for upper abdominal operations. N’icholson and Eversole's* 
report on neurologic complications foUowing spinal anesthesia focused 
attention on this problem. They concluded that most spinal anesthetic 
drugs in the concentrations usually employed have a toxicity only a 
little short of that wliich would produce paralysis or other serious 
central nervous system complicaliona in a significantly high percentage 
of cases. Following this report some modifications in technic have been 
developed designed to reduce the amount of spinal anesthetic agent 
used. A modification in the concentration of the pontocaine-giucose 
solution which is most often used in continuous spinal anesthesia is 
now in use. The solution formerly used most often consisted of 4 cc. 
of 1 per cent pontocaine in physiologic saline solution and 6 cc. of 10 
per cent glucose. Divided doses were given as desired. This solution is 
now usually reserved for tlie husky, young vigorous patient in whom 
there is no suspicion of malignant disease. Usually, the solution now 
employed consists of 3 cc. of pontocaine 1 per cent, 5 cc. of glucose 10 
per cent and 2 cc. of normal saL'ne solution. Divided doses are admin- 
istered from this reservoir as desired. The concentration now used is 3 
mg. of pontocaine per cubic cenlimeler of spinal anesthetic solution. 
This solution provides satisfactory anesthesia and may be given in the 
same manner as the heavier solution, which is desrril^d laler. 

In the consideration of ways and means of reducing the concentra- 
tion of drugs used for spinal anesthesia, the report of Potter and 
Whitacre on the use of poolocaine-dextrose-epljedrine mixture for 
subarachnoid injection must not be overlooked. These workers were 
able to demonstrate that iJie amount of pontocaine necessary to 
produce satisfactory anesthesia could be greatly lessened by adding 
ephedrine to the mixture of ponlocaioe and glucose. Their suggestion 
that the use of vasoconstrictors in the subarachnoid space along with 
the anesthetic mixture deserves to be carefully studied and re-evalu- 
ated, b worthy of careful attention. The initial report of these men 
w ould seem to indicate that there b real merit in tlie use of a vasocon- 
strictor such as ephedrine in the subaraciinoid space along with tlie 
solution of anesthetic drug. 


THE USE OF CURARE 

Another practice has been developed in an effort tci/csseti the amount 
of spinal anesthetic solution injected into the subarachnoid space 
during continuous spinal anesthesia for long operative procedures. 
T!,5s b the administration of 20 to 60 units of d-tubocurarine in place 
or the tmal dose of spinal anesthetic solulioii. This is usually done just 
before tte peritoneum is closed. It is «ell to emphasise here that 
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curare is not considered to be on onesthetic agent but only a muscle- 
paralyzing agent.' " No attempt is made to keep those patients awake 
undergoing upper abdominal operative procedures. Consequently, 
curare may be injected into the tubing of an intravenous solution 
already running, uith the purpose of insuring muscle relaxation. The 
curare is not injected nith tlie pentolhal syringe or through pentothal 
tubing since a precipitate of add pentolhal may form when alkaline 
pentothal (pH 10.35) is combined willi acid inlocostrin (pH 5.1) or 
d-tubocurarine (pH 2.3). As Baird pointed out, this precipitate will go 
into solution in the blood stream but injection is not advised since the 
dangers of the acid precipitate are unknown and it is not possible to 
determine accurately the dose of add pentothal injected. 

It is now the regular practice to keep a syringe, needle and bottle of 
d-tubocurarine in the anesthesia madiine in the operating room. To 
facilitate the use of the curare solution further, the needle and syringe 
are prepared for use and the needle inserted in the bottle of d-tubo- 
curare. In this manneri the curare solution is ready for instant use and 
may be employed for repeated injectioas and in different patients so 
long as the needle and syringe do not come in contact with blood and 
injections ate made into intravenous tubing. 

SriNAh ANF3TMES1A 

As previously stated, the pontocaine-glucose solution now employed 
for continuous spinal anesthesia usually consists of 3 cc. of 1 per cent 
ponlocaine in normal saline solution. 5 cc. of glucose 10 per cent and 2 
cc. of normal saline solution. Tlicrc is now 3 mg. of pontocaine in eaeh 
cubic centimeter of fluid and the solution is still heavier than spinal 
fluid. The 30-inch length of tubing with a capacity of 2 cc. which is a 
familiar part of the special equipment used in continuous spinal 
anesthesia described by Lemmon is Ailed, leaving 8 cc. in Ibe syringe. 

The patient is placed in the left lateral decubitus position' * on the 
special mattress so that his back is toward the side of the mattress 
containing the opening for llie needle. Fifty milligrams of ephedrine 
sulfate along with a bit of the ponlocaine solution for local anesthesia 
is injected in the spinal puncture site to maintain blood pressure as 
near normal as possible and to secure local anesthesia. This is usually 
the second or third lumbar interspace. The Moore introducer (Fig. 
226, A) is then passed througl) the inlrasplnous ligament at this site. 
The needle is passed through the Moore introducer and spinal puncture' 
is made. The needle vs left in positinn while the Moore introducer is 
gently withdrawn. Tlie Lucr-Lok connection at the distal end of the 
tubing is securely connected to tlie needle. 

The patient is then placed in the 10 degree Trendelenburg position 
and 4 cc. (12 mg.) or 5 cc. (15 mg.) is injected at the rate of 0.25 cc 
per second. The patient is placed supine in a careful manner and withl 
out aid on ins part. Since this solution is heavier than spinal fluid the 
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head is, of course, elevated. The 10 degree Trendelenburg position is 
mainlafned for one minute and then the patient is returned to a level 
posiUon by manipulating the table. Early and frequent testing of the 
height of spinal anesthesia must be done. The patient is placed in a 
level position in less than one minute ifa satisfactory level of anesthesia 
IS obtained. If the patient has not obtained a satisfactory level of 
anesthesia after one miriute in the 10 degree Trendelenburg and then 



Ftg 2i6.—A, Moort iateod<tc«r wbkh may uMd for tba fniertfon of any 
spinal needle but which is especisUy useful for the introduction of the malleable 
needle used during continuous ipinal anesibesta. 


B, The detail of (he curved pobt and the notch at the top of tbe serdJe which is 
on the same side. The caliber of this Jtuber pointed needle is 16 gauge. 


the level position, correction may be made by tipping the table down- 
ward 5 degrees for another minufe. tVben anesthesia is within two 
segments of the desired level, it will probably progress to that level 
without lowering the head of the table. If the anesthesia has gone too 
high, the head of the table should be raised promptly to a 5 degree 
Fowler’s position to prevent further cephalad flow of the anesthetic 
mixture. This maneuver does not bwer the height of anesthesia but 


wifl lessen ils intensity and shorten its duration. 

The objections to continuous spinal anesthesia with an indwelling 
malleable needle which have been advanced include the difficulties in 
inserting the needle in the subarachnoid space, holding the needle 
accurately in place, and trauma to tissues from insertion of the needle. 
The possibility that the malleable needle aiight break must be con- 
sidered The use of the Moore introducer to guide the maUeable needle 
is an answer to two of these objections. The needle may be inserted 
readily into the subarachnoid space and the trauma to tissues is no 
more than results from the introducUon of an ordinary spinal needle. 





cedure begins. If the manipuialions arc not immediately successful, the 
patient is placed on Ids side and the malleable spinal needle is then 
carefully reinserted. Another objection to this technic is the necessity 
for using a special operating table mattress. These mattresses are bulky, 
costly, and must be maintained carefully. It has been noted that the 
mattress after long use will lose its thickness on each side of the opening 
provided for the malleable needle (Fig. 227). The result is that patients 
do not lie flat on their backs but may be bent forward. There may then 
be a diminution of space allowed for the surgeon and difGculty in ob- 
taining good exposure. This difllculty may be overcome by insertin'’ 
folded ton els or small sandbags under the mattress on each side of the 
opening provided for the needle. 

Tuohy suggested the use of a ureteral catheter for continuous spinal 
anesthesia as a means of overcoming some of these objections The 
procedure is to place the patient in a lateral decubitus position as for 
the usual spmal anesthesia and prepare back in a sterile manner 
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A spinal puncture is done at the site of the third or fourth lumbar inter- 
space with a 16-gauge Huber pointed needle (Fig. 226, B). When the 
notch in the hub of the needle is pointed cephalad the point of the 
needle is in the same direction so that the catheter will pass in that 
direction. It must be noted that the 16-gauge Huber pointed needle 
will pass through the dura with no sense of the resistance which is 
usually noticed when the usual caliber spinal needle is employed. This 
must be remembered in an effort to prevent the trauma which such a 
large caliber needle might initiate. The 3)4 French “Tuohy continuous 
spinal catheter" is graduated in easily recognizable 1 and 5 cm. mark- 
ings. The catheter is passed through the needle until resistance is felt 
at tlie tip of the needle. This is noted at the 9 cm. mark. The catheter 
is then passed 4 to 5 cm. beyond the point of the needle. Tlie Huber 
pointed needle is then withdrawn carefully in order not to injure the 
catheter. The catheter is brought up the patient's back behind the 
right shoulder. A patch of gauze b placed at the angle of the catheter 
with the back of the patient to prevent injury to the catheter from 
pressure at the point of emergence and turn of the catheter when the 
patient is placed on his back. The catheter is taped (Irmly in place and 
the patient is placed in a supine position. A 25 gauge needle is placed 
in the free end of the catheter. A 10 cc. syringe containing tlie anes- 
thetic solution is attached to the needle by a one-way stopcock. The 
solution used is 3 cc. of ponlocame 1 per cent, S cc. of glucose 10 per 
cent and 2 cc. of norma) saline solution. The initial injection may be 
1 cc. (3 mg.) or 2 cc. (6 mg.) with the patient Je\el but with his head 
elevated. The level of anesthesia is then checked carefully. This must 
be done on the lower extremities as well as on the thorax. If the level 
of anesthesia is satisfactory, supplementary anesthetic agent to produce 
unconsciousness and intravenous fluids may be started. Should anes- 
thesia not include the legs U may be necessary to use local anesthesia 
(o introduce the needle into a rein in the foot or ankle through which 
intravenous fluids or supplementary medication may he added. Spinal 
anesthesia is maintained by subseqfuent small injections of 0.5 cc, (1.5 
mg.) to 1 cc. (3 rug.) about every thirty miuutes. Should a satisfactorily 
high level of spinal anesthesia not be reached with the patient in a level 
position, 5 degree Trendelenburg position may be instituted with the 
further addition of a small amount of anesthetic solution (1 cc., or 3 


^Saklad and his colleagues have presented a further use of the con- 
tinuous spinal technic with the ureteral callieter. This involves the 
same technic as previously described with the exception that the ure- 
teral catheter is advanced from 15 to 25 cm. cephalad m tfic subarach- 
noid space so that segmental anesthesia may be obtained by the 
LLrilnn of small amounts of dilute anesthetic solution m the direct 
f .k. nerve roots to be anesthetized. The anesthetic solution 
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hjdrochloride (0.5 cc. of 1 per cent pontocaine with 9.5 cc. of spinal 
fluid or normal saline solution); 2 to 4 cc. of this solution (1 to 2 ing.) 
b injected and levels of anesthesia arc determined. It may be necessary 
to double the strength of this solution. The patient lies in the supine 
position. If anesthesia is inadequate additional injections are made 
(1 to 2 cc.). Subsequent small doses (0.5 to 0,1 cc.) may be needed every 
thirty minutes. 

Anesthesia produced by this method requires great skill, attention 
to detail and careful watching of the patient. Injections must be made 
slowly and without force to prevent wide dispersal of the pontocaine 
solution with lowering of the concentration of the drug in the area 
desired and resulting inadequate and unsatisfactory anesthesia and 
operating conditions. Slow and gentle injection abo serves the purpose 
of preventing the spinal anesthetic from going too high in the sub- 
arachnoid space. The most important complication to be guarded 
against is the breaking of the catheter while it is in the subarachnoid 
space. Catheters used for this procedure must be carefully inspected 
before and after each use and probably should not be employed mote 
than sbe times under any circumstance. This is another ^advantage 
of the technic since the calliclcrs are not inexpensive. 

The question may arise that the policy of continuing to use spinal 
anesthesia while cutting down the concentration of the drug and Anally 
replacing the lost dose of spinal anesllietic solution entirely, seems a 
bit illogical. Why use spinal anesthesia at aU>TLieTe are several reasons. 
The abdomen of a patient under spinal anesthesia is quiet and marked 
by relaxation and a contracted small bowel. There is no ballooning of 
the intestinal loops and they are well contracted. The breathing of a 
patient under high spinal anesthesia b quiet and almost unnoticeable. 
The breathing of a patient under curare b marked by very noticeable 
diaphragmatic movement. Thb may prove to be bothersome to the 


sm-geon because of the jerky motion of structures in the upper part of 
the abdomen. It is usually necessary to intubate patients undergoing 
surgical procedures in the upper abdomen under some form of general 
anesthesia and curare. This b usually not necessary when spinal anes- 
thesia and a supplementary anesthetic agent producing unconsciousness 
are employed. Curare is not on anesthetic agent.*-** Consequently, the 
patient must be held in at least the second plane of the third stage of 
anesthesia by an anesthetic agent when curare b used. Thb may mean 
unconsciousness for a variable perM postoperalively ivith the necessity 
for a constant watch over the patient. Wljen spinal anesthesia is used 
patients are asleep merely for their own comfort, nausea and vomiting 
are prevented and a quiet abdomen is insured. Many times these pa- 
liems are aw ake before they leave the operating room. The difference 
and the advantage arc obvious and are important when one considers 
tiie mpms shortage and the demands of a busy operating schedule, 
liile w e arc carefully considering the question of toxicity of spinal 
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anesthetic agents and means of lowering the amount used, it is thought 
that a record of 5 neuroJc^c complieatloiw in 21,000 cases of spina] 
anesthesia is not a bad one, espedally when 2 of the S patients «ere 
proved to ha>e a cerebrospina) fluid blocl from metastatic carcinoma.^ 
It is worth while to seek ways of preventing even these few complica- 
tions but not of abandoning ^inal anesthesia whicJi can produce 
practically perfect operating conditions. 


SUMMAIIY 

Spinal anesthesia with a supplementary or complementary agent 
producing unconsciousness b the anesthetic method of choice when 
surgical intervention in the upper portion of the abdomen b to be done. 
Tfaemumber of neurologic complications following well managed spinal 
anesthesia is very low and probably no worse than those wliich follow 
the intelligent use of any anesthetic agent. Tlic complications are dis- 
tressing, however, and in an effort to r^ucc them several modifications 
in technic have b«n utilized. These include reducing the concentration 
of the anesthetic solution, the substitution of curare for the final dose 
of spinal anesthetic agent during continuous spinal anesthesia, the 
use of ephedrine in ponlocaine-glucose mixtures, and the possibilities 
presented by the ureteral catheter method for spinal ancstliesia. 
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A^DOkCEN, upper, surgery of, anesthesia i 
for, June, 831-840 ! 

intta-renous fluid therapy, June. 
832 

preoperative preparation, June, 
831 

A.bscess, collar-button, Feb , 35 

diaphragmatic, surgical management, 
Jane, 683-692 

of spleen, splenectomy for, June, 
562 

palmar space, middle, Feb., 35 
perihepatic, surgical management, 
June. 685-692 
perinephric, Feb , 206 
peritonsillar, Feb., 89 
p«iutet.lK%l. Fe6„ 212 
retropharyngeal, Feb , 90 
subphteiuc, surgical treatment. June, 
690 

subungual, Feb , 31 
thenar apace, Peb , 86 
Acid burns of eye, Peb , S ( 

Actinomycosis of neck. Feb , 62 
Adenitis, cervical, acute, Feb , 60 
Adenoid remnants, Peb,, 89 
Adenoma of breast, Peb., 96 
Albuniin-globuliR ratio in liver disease, 
June. 600 

Alkali burns of eye, Feb , 54 
Alkaline phosphatase levels in liver 
disease, June, 600 

Alkathene tube anastomosis of severed 
arteries, April, 384, 386 
Ambulation in prevention of pulmonary 
embolism, April, 349 
Ampulla of Vstcr, fibrosis, use of long 
T-tube in, June, 666 
Amputation in peripheral vascular 
disease. April. 300 
of cervix uteri, Feb , 225 
Anal fissure, June, 796 
pruritus, June, 791 

Anastomosis of severed arteries. >4i>rif. 
373-380 

war experience, April, 384-389 
Anesthesia, circulatory hssards, Feb . 
235 

for minor surgery, hazards. Feb . 
228-210 

tor upper abdominal surgery, June 
831-810 

local, hazards, Pr6 . 237 
Anesthesia, spinal. See Spinal anes- 


meaC, April, 396-4Qt 
arteriosclerotic, Feb , 162 
mycotic, Peb., 163 

saccular, of left branch of hepatic 
artery, clmicopalhologic confer- 
ence. Feb.. 267 

traumatic. Prb., 164; April, 388 
Anpna, Ludwig's, Peb . 62 
Anoscony, fesions visible with, June, 
795 

AnticoagulaoU, ambulatory therapy 
with. April. 337 

in prevention of pulmonary embol- 
ism, April, 825, 333 
in UeaUoent ot venous throtnbosU, 
33S, 331. 349 

surgical measures in patients receiv- 
ing. April, 336 

Aorta, coarctation, surgical treatment, 
April. 357 

Arm, plaster cast for, Peb , 253 
Arterial aneurysm, intracramal, surgical 
treatment, April, 396-401 
embolectomy, April, 302, 366-372 
I embolism, Peb , 154 
I emergencies, traumatic, acute, man- 
agement, April, 373-380 
war experience, April. 381- 
389 

insuiCciency, acute, Peb , 1S4 
occlusion, gradual, Peb , 170 
spasm, segmental, associated with 
supracondylar fracture of elbow 
April, 467-472 
thrombosis, Feb., 160 
trunks, traumatic interruption, Feb 
158 

Arteries, contusions. April, 383 
laceraiioas, complete, April, 3S3 
incomplete, April, 383 
severed, anastomosis of, April, 373- 
380 

equipment. April, 374, 376 
mattress suture technic. Anri! 

378 •I' . 

nonsulure vitalhum tube technic 
April, 379 

experience. April, 381-389 
l^tKin of, results, April, 385. 387 
wounds, nature of, in modern war- 
fare. April, 381 

Arteriography, cerebral, April, 403-411 
Artenosclerosis, Feb , 170 
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Ajrterioscterotic aneoryscn, Fth., 162 
ArleriospasDj, traumatic, April. 382 
Arteriovenous fistula, Feb , 166: April. 
388 

coogeoiUl, Feb , 166 
traumatic, Feb . 166 
Ascites, etiology, June, 721 
peritoneal button in management. 
June. 723 

treatment, June, 721-727 
Autografts, nerve, April, 452 

Bakes dilators, June, 662 
Balanitis. Fth., 213 

Banti'a disease, splenectomy for, June. 
567 

Bartholin's gland, lesions, Feb., 227 
Bell's palsy, management, April, 443 
Bile ducts, benign strictures, repair, 
use of long T-tube in, Jane, 667 
common, carcinoma, pancreato- 
duodenal resection for, Jane, 761 
injuries, June, 618-638 
prevention, June, 630 
treatmeot, June, 634 
malignant disease, use of long 
T-lub« to, June, 667 
leaJcaget after cholecyscectomy. 
April, S03 

Biliary drainage, value end place in 
cueguosie, June, SST-S91 
fistula following gallbladder surgery, 
April, S06 

tract, diseases, medical manage- 
ment, June, 613-617 
aymposium on, June, S39 

f of, anesthesia for, June, 


injuries to bile ducts in, Jane, 6-19 
place of cboledocbostomy in. 
June. 611-647 

preoperative preparation, June, 
831 

use of long T-tube in, June, 659- 
668 

Bilirubin lest, serum, in liver disease. 
June, S97 

urinary, in liver disease, June. S98 
Biopsy, endometrial, Feb , 221 
of cervix in diagnosis of carcinoma, 
Feb.. 222 ^ , 

of liver, June, 601 

in portal cirrhosis, June, 716 
o(teM3.Feb.219 

of tumors of head and neck area. 
Feb , 81 

of pharynx, /’eb , 9- 
Bites, human, hand ii 

BUdd^! catheteriration. Feb . 207 

foreign bodies . 181 


, hand infections from. 


,209 


Blepna 


Blood pressure cuIT in wounds of hand, 
9 

vessel surgery, symposium on, April, 
279 

Body, plaster cast for, 237 
Ehme grafts, iliac, in chronic osteo- 
myelitis, June, 823 
Bowel movement after hepato-biliary 
surgery, April, 503 

Brain, aneurysms, surgical treatment, 
April. 396-404 

arteriography of, April, 403-^11 
bemorrbage, intracerebellar, spon- 
taneous. surgical treatment, April, 
412-415 

tumos, metastatic, June, 805-810 
Branchial cleft cysts, 64 
Breast, carcinoma, chronic cystic 
mastitis and, 109 
tumors, benign. Feb., 93-112 
treatments. Feb , 101 
Bromsulfaleio test in bver disesw, 
June, 393 

Bronchus, foreign bodies la, Feb , 179 
Buerger’s disease. See ThromboanjiUU 
oMifemne. 

Bulb suture of nerves, April, 450 
Bunions. Fei., 198 

Bums, methods of removing slough, 
Feb.. 128 
of eye, Fei., 54 
ofeyebds. 52 
whole thickness, local treatment, 
Fei.. 125-133 

Bursa, nasopbaryngee], Feb , 92 
Button, peritoneal, use, in ascites. 
June. 723 

Cauavm in cholemic bemorrbage, Aaj , 
496 

Calculus, salivary. Feb , 66 
urethral, Feb , 213 
Calluses. Feb , 202 

Capsular operalioa for parkinsonism, 
end results. April, 390-393 
Carbundes of neck, Feb , 60 
Carcinoma, basal cell. Feb . 79 
epidermoid. Feb., 80 
M bri^t, chronic cystic mastitis and. 
Fe6.109 

of cervix uteri, biopsy in, Feb , 222 
of colon, age factor, April, S31 
resection of, April, 525 
of eyelid, Feb , 49 
of galU>ladder, June. 669 
of bp, Fei., 78 
of liver, June, 673-478 
primary, June, 673 
gecoadary. Jane, 673 
of neck, met^tatic, Feb , 66 

of pancreas head, palliative operative 
procedures, June, 763 
pancreatoduodenal resection for, 
Jane, 761 
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Carcinoma of rectum, sigmoidoscopy in, 
June. 797 
of skin, Feb., 78 

Cardiac arrest in anesthesia, Feb , 23S 
Cardiovascular complications in hepato- 
biliary surgery, April, 500 
Casts, plaster, techruc of application, 
Feb., 241-261 

Cataract surgery in young ddabetic, 
April, 508-512 

Catheter, passing, in 'orethial or bladder 
injuries, Feb., 210 

Catheterization of bladder, Feb., 207 
Cauterization of cervix, Feb., 225 
Cellulitis, facial, Feb., 88 
Cephalin-cholesterol Qocculation test 
in liver disease, ,/une, 595 
Cerebellar hemorrhage, spontaneous, 
surgical treatment, April, 412-415 
Cerebral arteriography, /I w«l, 405-411 
Cervical ademtis, acute, Feb., 60 
cysts, lateral, Feb., 6t 
lympbademtis, chronic, Feb , 60 
Cervix uteri, amputation, Feb , 225 
biopsy, in diagnosis of carcinoma, 
Feb.. 222 

eauteruatioo, Feb., 225 
conization, Feb . 22S 
dilatation, Feb., 224 
Chalazion, Feb., 48 
Cholangiography, Jane, 605-411 
Cholecystectomy, bile duct injuries in. 
June, 649 

for acute cholecystitis, June, 636 
postoperative care, April, 499 
Cholecystitis, acute, Jane, 633-639 
diagnosis, Jane, 571 
early operation in, advantages, 
Jane, 633 

chrome, diagnoaa, June, 569 
medical management, June, 613 
Cholecystography in chronic cbolecys- 
litii and choUhthiasis, J une, 570 
Cholecystoslomy for scute cholecys- 
titis. June, 636 

Choledochoatomy, indications for, 
June, 642 

place of, in surgery of biliary tract, 
June, 641-647 
technic, June. 615 
Cholelithiasis, diagnosis. June. 569 
preoperative and postoperative treat- 
ment, April, 493-507 
surgical treatment, June, 627-632 
choledochostomy in, June, 611 
CUolemic hemorchag^ prophyluas, 
April, 496 

Cholesterol and _ cholesterol esters, 
determinations, in liver disease, June 
599 

Choroid pleiectoniy for hydrocephalus 
and hydrocephalus with tnentngocele. 
April, 416-431 

Chromic ecid l>e»d in epi«lnsi«, Feb , 83 


235 

Circumosion, Feb., 214 
Orrho^, portal, of liver, diagnosis and 
treatment, June, 713-720 
Oinicopathologic conferences, Cook 
County Hospital, Feb., 262-274 
Clotting, venous, surgical manage- 
ment, April, 341-352 
Coarctation of aorta, surgical treat- 
meat, April, 357 
Colds, common. Feb., 87 
Colitis, ulcerative, chronic, hepatic 
insufficiency and, relationship, June, 
701 


531 

resection of, Apnl, 525 
diverticulitis, Apnl, 534 

with old rheumatic heart disease 
and hepatitis cllnicnpatbologio 
conference, Feb., 263 
polyps. April, 534 

resecUOD. single stage, and anastomo- 
sis, lechnlc, April, 529 
vs. two stage, April, 537 
sarcoma. April. 533 
age fattOT, April, 551 
surgery, modern trends, Apri’l, 519- 
$40 

pteoperi 

technical points, April, 529 
Colpocentesis, Feb., 225 
Colpoperitoneoscopy, Feb , 225 
Colpoioiny, Feb., 225 
Coma hepatieum following decompres- 
in obstructive jaundice, Apnl, 

Common duct, drainage hy long T-tube 
•o biliary tract surgery, June, 
659-666 

eijAoration, indications for. June. 
642 

technic, June, 645 
injuries in biliary tract sureerv 
Jane, 649 ^ 

st^s. recurrent, use of lone 
T-tube in. June. 666 
Unnpi^on dressing in open wounds of 
nana, rcb., IX 

C^za^on ol cervix, Feb., 225 
Conj^ctiya, diseases, minor surgery of 
reo., 46 o . ■ 

hemorrhages, Feb , 52 
lacerations. Feb , 52 


Conjunctivitis, 


acule purulent. Feb, 



844 


ClmUIATIVE IKDEX 


Contusions of neck, Feb., 59 
Cornea, ulcer, serpenlic Feb 55 
Corns, Feb , 202 

CuUeo'j sign ia scute pancreatitu. 
June, 743 

Curare, use with spioal anestbesia. 
June, 831 

Curelte^e, cervical, Fei, SS2 
endometrial, Feb., 222 
Cutis grafts in repair ejf incisional and 
recurrent hernias, Aprxl, S17-52I 
Cyanotic heart disease, coaeeniUl. 
April. 361 

Cystic hygroma, Feb., 66 
Cystosarcoma phylloides of breast. 
Feb , 98 

Cystoslomy, lunrspubllc, Feb , 209 
Cysts, cervical, lateral, Feb , 61 
of kidney, aeruus, dyspepsia and, 
June, 785-792 

of spleen, splenectomy for, Jane, 562 
pancreatic, June, 735-760 
sebaceous, Feb , 69 
thyrogloasal dDCt,/>6., 63 

Davis grafts, Feb., 116 
Deafness, Lenpert feneslralioa opera- 
tion in, present status, June, 801- 


Demelia preecox, prefrooUl iobot- 
omy in, June, 812 

De Quervain's disease. June, 817-820 
Diabetes mellitus in young persons, 
cataract surgery in, Ajyril, S03-512 
Dianhea, septic, after cbolecysteeCotny, 

April, 503 

Dieumarol in prevention and treat- 
ment of venous thrombosis end , 
pulmonary embolism, April, 327. Face, tumors, benign, rrft , 69 


Ecraopiov, Feb., 49 
Elbow, fractures, supracondylar, seg- 
mental arterial spasm associated 
srftft, April. 46T-4T2 
Oeclrocautcry in epistaxLs Feb., 83 
Electrocoagulation method in obstruc- 
tive jaundice, ,4ui7 , 497 
Embotectomy, Feb., 155 
arterial, April, 302. 366-372 
EmboUsm. arterial, Feb , 151 
pulmonary, aulicoag^ant prophyl- 
aris, April, 325, 333 
management, April, 321-3t0 
Emphysema of eyelids, Feb , 52 
Endometrial biopsy, Feb., 224 
Entropion, ipaatic, Feb., SI 
Epididymitis, gonorrbeU, Feb., 217 
nonspecific. Feb., 218 
tuberculous, Feb . 218 
Epislasi^ Feb., 82 
Epithelial boms, Feb , 77 
EponycUa, Feb , 31 
Esopugus. foreign body in, Feb.. 179 
varices, June, 725^-732 
Exostoses, subungual. Feb., 293 
Eye, burns, Feb.. St 
foreign bodies is, Feb , 52, 179 
minor surgery of. Feb , 46-55 
perforating injuries, Feb , 52 
Eyelids, infections, Feb., 47 
diseases, miocir surgery, Feb , 47 
trauma, Feb.. 51 


620 

Dilatation of cervix uterj, Feb , 224 
Dilators, Jjates, June, 662 
Dislocation of toe, Feb . 200 
Diverticula, duodenal, use of long 
T-tube in cominon duct in, June, 6(^ 
Diicrticulitii of colon, April, S3 1 
with old rheumatic heart disease and 
hepatitis, chnicopatbologic cooler- 
enee, Feb.. 262 

Ductus arteriosus, patent, surgical 
correction, April, 35 1 
Dnodenal drainage, valiie and place in 
diagnosis, June, S87-S91 
fistula following gallbladder surgery. 
April, 507 

ulcer.resectfon/or. aseofioDg r-lul* 

in common duct in. June, 667 
Duodenum and head of pancreas, 
resection of, technic, June, 761 _ | 

diverticula, use of long T-tul;e in I 
common duct in. June, 668 ' 


Fanal paralysis of otitic origin, repair 
of. April, 438—445 

Fallot's tetralogy, surgical treatment, 
April, 361 
Felon. Feb. 32 

Feaxrral veto, ligatioo, ia venous 
thrombosis, April, 335, 318, 350 
FeoestralKHi operation, Lerapert, pres- 
ent status, June. 801-801 
FihroaJenoma of breast, Feb, 98 
nogemail, foreign body under. Feb , 
174 

Fingers, fractures of, Feb , 191 
Eubfaseial infection. Feb , 33 
Fiaure, anal, June, 796 
Fistnia. arteriovenous, Feb ,166. April, 
388 

hOiary. following gallbladder surgery, 
^pril, S06 

duodenal, following gallbladder sur- 
gery, April. 507 
thyroglossal duct. Feb., 63 
Flmds. mtraveooos, in upper abdom- 
inal surgery, June, 832 

Foot, iBiDor surgery, Feb , 196-20o 
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F«&.. 233 

in eve, Ftb., 53. 1T9 
■ 1 nose, Feb . 87 
1 urethra, Feb., 213 
management. Ftb., 17-4 
prevention, Feb., 181 
Foreskin, redundant, Feb., 211 
Fracture^lslocalions, Feb., 193 
Fracture^prains, Fe6., 192 
Fractures, minor, Ftb., 19(1-195 
of elbow, suptacondviar, tegmental 
arterial spasm associated with, 
ilprii, 467-472 
of nose. Feb., 86 
of phalanses, Feb., 191 
of toe, Fe6 , 200 
subperiosteal. Feb.. 191 
Furuncles, nasal, Feb., 88 
of neck, Feb , 59 

GALLeLADDER. diseases, acute, ,fune, 
633-639 

early operation in, advantages, 
June, 633 

diagnosis, June, S69-S74 
medical management, June, 613 
hydrops, June, 573 
mucoclasis (Pribram), April, 497 
perforation with appendicitis, June. 

572 

with internal biliary fistula, June, 

573 

lotsion, June. $74 
tumors, June, 669-672 
benign, June. 573 
malignant, J one, $74 
Callitones, diagnosis, June, S69 
impacted, management, April, 499 
preoperative and postoperative treat- 
ment, ,4pri(, 493-S07 
surgical treatment, June, 627-632 
Gastrectomy, total, splenectomy in- 
cluded in, June, $62 
Gastrointestinal beniorrhage in portal 
bypertension, portacaval anasto- 
mosis for, April, 279-289 
tract, foreign bodies in. Feb., 179 
Gaucher’s disease, splenectomy for, 
June, 567 

Glass tube anastomosis of severed 
arteries, April, 381. 386 
Gonorrheal conjunctivitrs, Feb., 46 
epididymiUs, Feb . 217 
GrafU. skin, Feb., 113-121 
Gray-'Turner’s sign in acute pancre- 
alitU, June, 743 

Grease, injected, accidental, Feb , 175 
Gynecologic surgery, minor, Feb . 222- 


Hand, infections. F eb.. 27-45 
acute spreading, Feb., 29 
haman bite, Feb., 40 
mainc space, Feb., 35 
minor spare. Feb., 30 
postoperative care. Feb., 43 
splint, universal, Feb., 23 
wounds, open, treatment, Feb., 4-26 
Ifead. luosors, superficial, Feb , 69-81 
Ifeoct disease, congenital, cyanotic, 
April. 361 

surgery of, April, 3S3-365 
Heel, paitdul. Feb., 203 
Hemangioma of bead and neck, Feb., 

Hematoma of nasal septum, Feb , 86 
subun^mal. Feb , 197 
Hemolytic jaundice, splenectomy for, 
June, 565 

Hemorrbase, cholemic, prophylaxis, 
April, 497 

gastrointrslioa), in portal hyper- 
tension, portacaval anastomosis 
for, April, 279-289 
intraeercbellar. spontaneous, surgical 
treatment: April. 412-415 
nasal. Feb,, 82 
rectal. Jane, 793-799 
eubconjuDctival. Feb . 52 
Hemorrhoids, bleeding from, June, 791 
treatment, June, 795 
Heparin in prevention end treatment of 
venous thrombosis and pulmonary 
embolism, April, 325, 319 
Hepatic. See also Liitr. 

Hepatic artery, left branch, saccular 
aneurysm, clinicopalholoeic con- 
ference. Ftb., 267 

duct injuries in biliary tract surserv 
June, 619 

Hepatitis, infectious, June, 693-700 
ilepato-bihary disease, preoperative 
493 treatment, April, 

Hernia, incisional, repair, cutis crafts 
-4prif. 517-521 ^ ’ "‘"praxis, 
recurrent, repair, cutis crafts in 
April, 517-524 

Hip joint, painful, causes, April. 474 
obturator nerve avulsion in 
.April, 473-480 

CVi"" 

Hodgkin’s disease, neck lesions, Feb 67 
wafu. nerve, April, 451 

iiSSSfSTO'""'”' 


Honu^af 
Homofogo 
Hordeolum, r es , 

Horns, epithelial, Feb , 77 

Hydrocele of tunica vaginalis Frh 9ifl 
llyd^phalj^pathologic pb^ology. 

""“■as?"''’ P''""-”?. 

with meningocele, April. 416-431 
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Coatiuions of neck, Feb., 59 
Cornea, ulcer, serpentic, F^., 53 
Corns, Feb , 202 

CuIIen'g sign in acute pancreatitis, 
Jane, 743 

Curare, use with spinal anesthesia. 
June, 83 { 

Curettage, cervical, Feb , 222 
endometrial, Fe6 , 222 
Cutis grafts in repair of inciaibnaf ami 
recurrent bernias, ,4prii, S17-52I 
Cyanotic heart disease, coneenitaL 
Aped. 361 . b - 

Cystic hygroma, Feb , 66 
Cystoaarcoma phylloides of Lreatl, 
Feb.. 98 

Cyatostomy, suprapublic, Feb., 209 
Cysts, wrvical, lateral, Feb., 6 t 

of kidney, serous, dyspepsia and, 
dune, 783-792 

of spleen, splenectomy for, dune. 562 
pancreatic, dune. 753-760 
sebaceous, Feb., 69 
tbyroglo&sal duct, Feb., 63 

Davis grafts. Feb., 116 
Deafaeu, Lempert fenestration opera- 
tion in, present suius, Jane, 801- 
804 

Demetia praecox, preCtootal lobot- 
omy Id, Jane, 812 

De Quervain's disease, June, 817-820 
Diabetes nellitus in young persons, 
cataract surety in, A pnl, 508'SI2 
Diarrhea, septw, after coolccystectomy. 
Aptil, 505 

Dicumarol in prevention and treat- 
ment of venous thrombosis and 
pulmonary embolism, Aprtl, 327, 
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Dilatation of cervix uteri, Feb., 224 
Dilators, Bakes, Jane, 662 
Dislocation of toe, Feb , 200 
Diverticula, duodenal, use of long 
T-(u6e in commoii dmrt in, Jane, 
Diverticulitis of colon, April, 53t 
with old rheumatic heart disease and 
bepaOlis, chnicopalhoJogic confer- 
ence, Feh; 262 

Ductus arteriosus, patent, surgical 
co/reelioj), April, 354 
Duodenal drainage, valife and place In 
diagnosis. June, 587-591 
fistula following gallbladiJor surgery, 

ulcer, resection for, use of long T-tobe 
'n common duel t''"- 667 


Ectbomon, Feb., 49 
Elbow, fractures, supracondylar, seg- 
mental arterial spasm associated 
wilh, ,4pri/. 467-172 
Eleclrocautery in epistaxis Feb., 83 
ElMlrocOBgulaU'on method in obstruc- 
tive jaundice, Aup., 497 
Embolectomy, feb., 155 
arterial, April, 302. 36S-372 
Embolism, arterial, Feb , 151 

pulmonary, auticoagulant prophyl- 
axis, Aprd, 325, 333 
management, April, 321-310 
Emphysema of eyelids, Feb , 52 
Endometrial biopsy, Feb. 22S 
Entropion, spastic, Feb., SI 
Epididymitis, eonorrhei. Feb , 217 
nonspecific, Feb , 218 
tuberculous. Erl' , 216 
Epistaxis, Feb , 82 
Cpilbeliaj boms, Feb,, 77 
Eponychla, Feb , 31 
Esophagus, foreign body In, Feb., 179 
varices, dune, 729-732 
Exostoses, subungual, Feb., 198 
Eye, burns, Feb.. St 
foreign bodies in. Feb., 52, 179 
mioor surgery of, Feb , 46^5 
perforating iojurica, Feb., 52 
Eyelids, infections, Feb , 47 
diseases, minor luegery, Feb , 47 
trauma, Feb , 51 


Face, tumors, benign, Feb., 69 
Facial paralysis of otitic origin, repair 
of. 4pr<f. 438-143 

Fallot'a telr^ogy, surgical treatment, 
^prit, 361 
Felon. Feb. 32 

remoral vein, hgatha, in venous 
throoibosis, April, 335. 348, 350 
Fenestration operation, Lempert, pres- 
eetalsivs, Jane, 891-8P1 
Fibroadenoma of breast, Feb., 93 
Fingernail, foreign body under, Feb . 
174 

Fingers, fractures of, Feb , 191 
subfascial infection, Feb , 33 
Fissure, anal. June, 796 
Fistula, arteriovenous, Feb , 166; April. 
383 

biliary. foUowing gallbladder surgery. 
April, sob 

diwdenaL following gallbladder sur- 
gery. <4peii, 507 


‘"SSJj'dSl. 6M I 
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Meningocele with hydrocephalus, ehor- 
Old plexectomy for, April. 416-431 
Milium, Fe6., 49 

Minot surgery, responsibilities of, Feb., 

symposium on, Feb., 1 
Mixed tumors of neck. Feb., 63 
Moles of head and neck area, Fri., 63, 

removal of, Fri., 73 
MoUuscum contagiosum, Feb., 49 
Alucoclaais (Pribram) in obstructive 
jaundice, Aug., 497 

Mustard gas. ej-e injuries from, Feb.. SI 
Mycotic aneurysm, Feb., 163 
Myxoma of breast, Feb., 99 

Nasal hemorrhage, Feb , 82 
septum, hematoma of, Feb., 86 
Nasopharyngeal bursa, Feb., 92 
Nasopharycgoscopes, Feb , 92. 93 
Neck, infections, Feb , 59 
iniuries, Feb., 56 
minor surgery, Feb.. 56-68 
plaster cast for. Feb., 257 
tumors, Feb., 63, 69 

Neobemoplastin in hepalo-biliary aur- 
-.gery, April. SOI ' 

(nerves), autografts. April, 452 
block, prcKaine, in vasospasm of 
venous thrombosis, April, 33 1 
homografts, April. 4S0 
obturator, avulsion, in treatment of 
painful hip, April, 473-480 
peripheral, repair of, early vs. late, 
April, 448 

primary and early secondary 
suture, April, 449 
recent progress, April. 416-435 
suturing materials and methods. 
April, 448 

sensory, crushing of. in peripheral 
vax^ar disease. April, 300 
Neurolysis, April, 449 

aymposium on, April. 
visual field studies in, April. 432-437 
^ JuS**l6*6 ’ *** *“‘^' *P'«n«toniy for. 
Nevus flammeus, Feb 7" 

P’8“^“‘ed^40f head and neck area. 

of neck. Feb.. 63 
strawberry, Feb , 

Nonsuture vitallium tube technic for 
severed Mterie., April, 378 
Nose, foreign bodies, Feb 87 
fractures. Feb., 86 

M “*??'■ 82-88 

Nosebleed. Feb., 82 

Novocain test in painful Lip. April, 477 

Obtubatox nerve avulsion in treatment 
of painful hip joints. April. 4:3-^o 
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Oph^almology, visual field studies as 
wd in neurosurgery, April. 432 
Oictulis. Feb., 217 

Osteomyelitis, chronic, June. 8'’l-8''9 
43^^15“* 

Otitis media, acute, facial paralvsis in 
April, 412 ' 

Otosclerosis, Lempert fenestration oper- 
8O4" sUtus. June, 801- 

Pack, nasal, anterior, Feb., 84 85 
posterior, Feb., 84. 85 
Pam intracUble. prefrontal lobolomy 
for. June, 812 ■' 

l^rapy of, April, 484-192 
Uireshold, April. 486 
Painful hip Joint, obturator nerve 
avulsion m, April, 473-480 
481^3'"^’ '4pril. 

l>.V,i‘**' c’awfCcatlon, April, 485 
3S*” a^ess of. Feb , 

Palsy. See Paralysis. 

753-760 

Pancreatitis, acute. JurU 741-751 
T>. k •fune, 766 

Paronychia, Feb , 3i 

test's « 

_^ti<Hi. April, 334 • 

JVdic e ^afu. Feb.. I17 

.udeiible, inj'Jies from. Feb 


IWiUJn chronic osteomyelitis, 


In ‘"Sections. Feb.. 3 


*^t.yune. 635-69'’ ^ 
fermephru: abscess, Feb . 2O6 
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Hydrops of gallbladder, diagn 
Jam, 573 

Hygroma, cystfc, Ftb.. 66 
Hymenectomy, Feb., 227 
Hypertension, essential, comparison of 
resultsof Smith wick operation and 
extensive thoracolumbar armpa- 
thectomy, April, 290-293 
portal, gastrointestinal bemorrhage 


Iliac Lone grafts in chronic osteomye- 
litis, June, 823 

Incisional hernia, repair, cutis grafts io, 
April, 517-524 

Infections of hand, Feb., 27-43 
of neck, Feb., 59 

Inguinal hernia, repair, cutis grafts in, 
April, 519 

Injection treatment of hemorrhoids, 
June, 793 

of sprains, Feb., 189 
of varicose veins, Feb.. 145 
complications, Feb., ISO 
Injuries, arterial, emergency manage- 
ment, ,4pri{, 373 
IB war, April, 381-389 
nerve, repair of, recent progress, 
April 415-435 
ofhiteducU, Jane. 6 >9-658 
of bladder, Feb , 209 
of eye, Feb., SI 
of neck, Feb , 56 
of testis, 215 
of urethra, Feb , 211b 
Intervertebral disks, lesloas, ^prif, 
456-455 

operative procedure, April, 451 
Intracercbeliar hemorrhage, spontane- 
ous, surgical lrealmenI,Apri/,412-4lS 
Intracranial arterial aneurysms, sur- 
gical treatment, April, 396-401 
Intrathoracic extensiod of tumors of 
liver, Jane, 679-683 
Intravenous fluid iberapy in appei 
abdominal surgery, Jane, 833 
Javndice, catarrhal. Jane, 693-700 
cholcdochoslomy in, Jane, 612 
djITereatial d/aCTWsis, June, 575-391 
hemolytic, familial, splenectomy lor, 
June, 562 

homologous serum, Jane, 696 
olatructive. and hepatocellular, tab- 
oratory findings compared, Jane, 
preparation for surgery in. June. 
619-625 

regurgitation. Jam, 578 
retention. June, 578 _ 

surgical prophylaxis, .4prii, 

Kelu* procedure in bunions feh , 200 | 
Keratoses, seborrheic, f e6.. ‘o 
senile or precancerons, ' 




I. serous, dyspepsia and 


3. Feb . 76 


Labohatorv aids in diagnosis of fiver 
disea-v, June, 593-603 
Lacerations of conjunctiva, Feb , .52 
o( eyelids, Feb., SI 
of neck, Feb., 56 

tacrimal puncta, cilia in, Feb , 49 
stricture, Feb , 50 

Laryngospasm in anesthesia, Feb., 232 
Larynx, foreign bodies in. Feb., 179 
Leg, plaster cast for, Feb . 253 
Lumped fenestration operation, present 
status, June, 601-801 
Leukemia, neck lesions in. Feb , 67 
Leukoplakia of lip, Feb . 77 
Lewisite, eye injuries from, Feb., 5 1 
Ugaiion of femoral vein in vennus 
Ihromtiosis, April, 333, 318, 330 
vas deferens. Feb,, 220 
lip, carcinoma, Feb . 78 
leukoplakia of, Feb , 77 
Lipoma of head and neck, Feb , 67, 
71 

liver, bk^y, Jane, 601 

in porlu cirrhosis, Jane, 715 
carciooma, June. 573-678 
cirrhosis, diagnosis and treatment, 
June, 713-720 

diseases, diagBosis, Jahoraloty aids, 
June, 593-603 
symposium oo, June, SS9 
functional tests, June, $93 
in jaundice, June, 582 
in portal eirrhosi^ June. 714 , 
iosuflicieiicy, chronic ulcerative colitis 
aod, June, 701 

tbilowingdecompressionin obstruc- 
tive jaundice, April, 502 
tumors, ifltra thoracic extension, June, 
679-683 

Lobotomy, prefrootal, indications and 
results in 470 patients. June. 6I1-8I6 
Ludwig’s Bogioa, 62 
Lymphadesitu, cervical, chronic, Feb., 

61 


UfALamai. spfeen, aplenectomy far, 
June. 562 , 

Mastitis, cystic, chronic, Feb., 102 
treatment, Feb., 108 
Mastoidectomy, facial paralysis follow- 
iaff, repair of, April, 439 _ _ 

Mastoiditis, chronic, facial paralysis in, 
4peit. 442 , , 

Mattress suture technic for severed 
arteries, dpri’f, 378 
Median n«ve, repair, April, 452 
AlelaaclK^ia. involutional prefrontal 
kboiooiy in. June, 812 
Melanoma, subungual, Ftb , 198 



CUMULATIVE INDEX 


849 


Schizophrenia, prefrontal lobotomy In, 
June, 812 

Sciatic nerve, repair, April, 431 
Scrotal support, Feb., 216 
Sebaceous cysts, Feb., 69 
Sedatives, preoperative, in jaundice, 
June, 624 


June, 597 
jaundice, June, 696 

Sigmoidoscopy, lesions visible seilh, 
June, 795 

Silver nitrate in epistaxis, Feb., 84 

Skin, carcinoma, Feb., 78 
foreign bodies in, Feb., 174 
grafts, Feb., 113-121 
choice of, Feb., 119 
donor areas, Feb., 119 
free full tbiclLness (Wolfe) . Feb , 117 
"gluing" technics, Feb., 123 
in chronic osteomyelitis, June. 823 
intermediate split thickness, Feb., 
116 

isografts, Feb., 119 
methods of cutting, Feb., 120 
pedicle. Feb , 111 

postage stampor flagstone, Feb.. IIS 
preparation of recipient areas, 
Feb., 123 

lefrigeretion of, Feb . 123 
Reverdio (pinchor Davis), Feb .116 
Stent, Feb., 116 
ThlerBch, feb,, 114 

Smitbwick operation for essential by< 
pertension, extensive thoracolumbar 
sympathectotny and, cooperison of 
results, April, 290-293 
Sodium chloride solution, preoperaiive 
use, in jaundice, June, 623 
Sodium, radioactive, in peripberal vas- 
cular disease studies, April, 304-323 
Spasm, prepyloric, habitual, June, 777- 
783 

Spermatocele, Feb., 219 
Spinal anesthesia, curate with, June. 83 1 
in upper abdominal surgery, June. 


.n'-S' indications for 
splenectomy are not always 
clear, June, 56S 

in which splenectomy is Indicated, 
June, 561 

surgical conditions, June, 5S9-568 
Splenectomy included in total gas- 
trectomy, June, 562 
indications, June, S61 
Splint, hand, universal, Feb , 23 
use. followingsurgery of hand, Feb , 11 
Sprains, Feb.. 183-190 
of neck, Feb , 59 
Stent grafts, Feb., 116 


Stomach, varices, Jane, 729-732 
StradiUe injuries of urethra, Feb., 212 
Straina of neck, Feb., 59 
Strawberry nevus, Feb., 72 
Stricture of urethra, F eb., 211 
of urethral meatus, Feb , 211 


Feb . 174 

Sabdiaphragmatic abscess, surgical 
management June, 685-692 
Subfascial infection, digital, Feb., 33 
Subpecioaieat fractures, Feb., 19t 
Subphreoic abscess, surgical treatment, 
June, 690 

Subungual abscess, Feb., 31 
lesions of toenail, Feb., 197 
Supracondylar fractures of elbow, seg- 
mental arterial spasm associated 
with. April. 467-472 
Surgery, minor, symposium on, Feb., 1 
Suture repair of severed arteries, April, 
378, 386, 387. 

Sympathectomy in peripheral vascular 
disease, April, 294-303 
thoracolumbar, extensive, for essen- 
tial byjXTtemloTi, classical Smith- 
wkk oiWration and. comparison of 
results, April, 290-293 
Syndactylism, Feb., 201 

Tailok's bunion, Frb., 202 
Ta^^ns. poslnasal and intranasel, 

Tear gas, eye injuries from, Feb., 54 
Tendons, repair, in open wounds of 
band. Frb.. 6 

Tenosynovitis, acute, Feb., 37 
Tenovagioitis, stenosing, over radial 
styloid. June. 817-820 
Testis, biopsy, Feb.. 219 

compleinta in the psycboneurotic. 

fS>.. 221 

iaflamraatory conditions, Feb., 217 
injuries, Feb., 216 
torsion. Feb., 217 

Tetraethylsmmonium chloride in vaso- 
s(asm of venous thromtesis, April. 
334 

Tetralogy of Fallot, surgical treatment. 
April, 361 

Thenar space abscess, Feb , 36 
Thiersch grafu, Feb., 114 
Throat, minor surgery Frb,, 89-91 
Thrombllis. See Tbrombopblebllii. 
^romboangiitis obliterans, Frb , 172 
Thrombocytopenic purpura, idiopathic, 
splenectomy for, June, 565 
Thrombophlebitis, surgical manage- 
ment, April. 3U-352 
Thrombosis, arterial. Feb., 160 

vtusyus. anticoagulant therapy, April 
325. 331.3t9 
ambutaiory. April. 337 



CUSnjUTIVE ETOEX 


nerves, repair of, recent procress. 
April, 416-455 

vascular disease, studies of, radio- 
active sodium in. April, 301- 
323 

surgery in, April, 294-303 
Peritoneal button, use. in ascites, 
Jane, 723 

Peritonitis compL'cating bepato-biliary 
surgery, April, SOI 
Peritonsillar abscess, Feb , 89 
Perfuretbral abscess, Feb., 212 
Phalanges, fractures, Feb., 191 
Phantom limb, painful, trealmeni, 
April. 481-183 

Pharyngeal space infection, Feb , 62 
Pharjmx, minor surgery, Feb , 8^91 
tumors, Feb., 93 

Phlebeetomy for varicosis, April, 513- 
550 

Phle^grapby of lower extremity. 
34I-S41 

Pbosphatase, alkaline, of serum in liver 
disease, Jane, 600 
Plantar wart, Feb., 203 
Plaster casts, technic of application. 
Feb., 241-261 

Plastic procedures in peripheral saccu- 
lar disease, April, 301 
Plexectomy, choroid, for b)drocepbalus 
and hydrocephalus with meningocele. 
April, 416-431 
Polrps, nasal, Feb , 83 
of colon, April, S3l 
rectal, sigmoidoscopy in, June. 797 
Pontocaine solution lor spinal anes- 
thesia, Jane, 834 

Portacaval anastomosis, observations 
on tecbofc and postoperative care, 
April. 21^289 

Portal cirrhosis of liver, diagoosli and 
treatment, Jane, 713-720 
hypertension, portacaval anastomo- I 
sis for gastnintestinal hemorrhage I 
due to, >lprjl, 219-289 I 

Port-wine stain. Fei , 72 
PreboQtal lobotomy. indications and 
results in 470 patients, June, 811- 

. ..j - , 

Premedication in upper abdominal 
surgery, Jane, 832 
Preoperative _ preparali 


Prothrombin time in liver disease, .func, 
600 

PWin'tus, anal, Jane, 794 
in iaundice. treatment June, 625 
Psycnoneurotic, testicular complaints 
in. Feb . 221 

Psychoses, prefrontal lobotomy in, 
indicetions and results in 470 pa- 
tients, Jane, 811-816 
Pterypum, Feb , 47 
Ptosis of spleen, splenectomy for, Jane, 

Pulmonary embolism, anticoagulant 
ivl^bylads, April, 32S, 333 
management, April, 324-340 
Purpura, thrombocytopenic, idiopathic, 
s^enectomy for, June, 565 

nADSAL nerve, repair, April, 453 
styloid, stenosingleodovagiflitisover, 
Jane. 817-820 

Radioactive sodium in peripheral vascu- 
lar disease studies, dprii, 304-323 
Radium therapy in gynecology, Feb. 

Rectum, bleeding from. Jane, 793-799 
common causes and tbeb manage- 
nseot, Jane, 793 

Rectum, carcinoma, sigmoidoscopy !n, 
Jane. 797 

po^TP*, sigmoidoscopy in, June, 797 
Refrigeration in wounds of arteries, 
Feb.. 161 

Reipiration, trliScla), is aneithasia 
accideoU, Feb , 231 

Respiratory complications in hepato- 
biliary surgery, April, 499 
barards in anesthesia, Feb , 230 
Retropharyngeal abscess, Feb., 90 
Reverdio grafts, Feb , 116 
Rhinrlrs, hypcrplast/c, ebroaic, Fei , 87 
Roentgen diagnosis of cholecystitis and 
cbolcbthiasis, June, 570. 572 
ofcbronic osteomyelitis, Jane, 822 
of cirrhosis of liver, Jane. 715 _ 
of esophageal and gastric varices. 
Jane. 729-732 

of Jesfoos of colon. Jane, 798 
Rudnick-Vaughao test, fVi.. 211 
Rupture of spleen, splenectomy for, 
Jane. 561 


abdominal surgery, June, 831 
of jaundiced patieoU, June, 619- 

prepyloric spasm, habilnal, Jane, *77- 

Mta nnv. btel m rfrap.m rf 
venous 

Proctoscopy, lesions ■ - 


Prolapse, anal and rectal, June, *91 


SirrvAiiT gland, calculus, Feb., 66 
tumors. Feb , 65 

Salinngitis, lobercidous. report of case. 
Aped, 513—516 

Sarmenofemoral junction, anatomy, 
Feb.. 136 . , . 

funtibn and distaf iaiechaa far rart- 
coae veins, Feb.. 142, 144. 148 
,i» ... Saphenous vein, anatomy, Feb , 135 

able with. Jane, I Sarcoma of colon, ,4pri/, 533 
' age factor, .4pril, 531 
Scalp, tumors, benign. Feb., 69 




CUMULATIVE INDEX 


Thrombosis, venous, anticoagulant 
tierapy, surgical toeasares in 
patients receiving, ^pril. 336 
followinggallbladdet surgery, April, 

ligation of fenioral vein in, April, 
333, 318, 330 

management; April, 324-340 
predisposing factors, April, 312 
prophylaxis, April, 346 
surgical management, April, 311- 
352 


Thymol flocculation test in liver disease, 
Jartt, 597 

turbidity test in fiver disease, June, 
596 

T^oglossal duct cysts and fistulas. 

Thyroid tumors of neck, Ftb., 6 ( 
Toenail, dorsal hypertrophy, Feb, 197 
born formation, Feb , 197 
inTOWB, Feb , 196 
suousgval lesions, F^., 197 
Toes, afreetlons of, Ftb , 198. 200. 202 
Torsion of gallbladder, oiagnosis, June, 
574 

of apleen, apleoeetomy for, ^une, 561 
of testU, Feb , 21? 

Tourniquet test for varicose veins. 
Feb . 139 

Trachea, foreira bodie 
Trauma. See Injuries. 

Trendelenburg test for varicose veins, 
Feh , 140, 141 

Trichloracetic acid in epistaxis, Feb., 
84 

T-tube, long, use, in surgery ofbiliary 
tract, done, 65^668_ 

Tuberculous epididymitis. Feb , 218 
lymphadenitis. Feb., 61 
salpingitis, report of 
513-516 

Tumors of brain, metaststic, June. 805- 
810 

of breast, benign, Feh., 95-112 
of gallbladder, June, 669-672 
diagnosis, dune. S73-S74 
of head and neck area, superficial, 
Feh , 69-81 

of liver, inlratboracic extension, 
June, 67^-683 
of neck, Feh , 63 
of pharynx Feb., 93 




fun!,. «r«.;lcV;(ra«n. f'‘ • 

I varicose. Feb , 134-153 


' IKcemtive colitis. See CoUlis, ulcerative 
Ulnar nerves, repair, April, 453 
W^nviolel light, eye injuries from. 

Urethra, foreign bodies in. Fed , 213 
injuries, Feh , 212 
stones, Feb., 213 
stricture, Feh., 211 
Urelhral meatus, stricture, Fed., 211 
Urine, tnlirubin test, in liver disease, 598 
retention, acute, Feh., 207 
Urobilioogen in urine, test, in liver 
disease, Jane, 598 
Urologic surgery, minor, Feh., 206 

Varices, esophageal and gastric, Jane 
729-732 

Varicocele. Feh., 220 
Varicose ulcers, Feh., 134-153 
treatment, Feh., 147 
veins, comkioed saphenofemoral liga- 
fton and distal iojectioo, Feb , 
142. 144, 148 
corapiKBtioDS. Feb., 147 
diagnostic tests, Feh., 139 
injMtioo treatment. Feb, 145, 150 
Varicosis, phJebeclomy for, April, S4S- 
530 

Vas deferens, ligation. Frh., 220 
Vascular disease, peripbetal, studies of 
radioective sodium in, April, 
304-323 

surgery in. April, 294-303 
riag "anomalies, surgical treatment, 
April, 360 

eurgery, symposium on. April, 279 
Vasospasm in venous thrombosis, man.. 

agement, April, 334 
Venous clotting, surgical management, 
Aprif 341-332 
Ihromb^s. See Thrombosis. 

Verruca vulgaris, Feh., 71 
Visual field studies in neurosurgery, 
April. 432-437 

Vitmlium tube, oonsuture technic, for 
severed arteries, April, 379. 384, 386 
mtarnin K in hepato-bdiary surgery, 
April. 500 

Vitamin therapy, preoperative. in jaun- 
dice, Jane, 621 

VVabrek incision of breast, Feb , 101 
WarU, Feh , 71 
plantar, Feh . 203 
Ww space Infection, Feb., 34 
Wen, Frh , 69 
Wolfe grafts, Feh , 117 
Wooiufaofwtensl trunks, Frh.. 158 
of hand, open, treatments. Feh.. 4-26 
Wrist, paio/ul, stenosing tendovagin- 
'TBrimeradtol styloid as cause. June, 
811-820 1 

Feh. 49 




